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ESSAY  t 

On  the  Nature  and  Qualities  of  an  Infecl  found 
on  the  ’Trunks  of  Fruit-Trees* 

v.  . ..  •  -  •  •'  •  •*  i  i  *  i  v  /  i  i. 

rIERE  is  not  in  the  whole  Circle  of 
the  Sciences  any  one  which  boafts 
fo  many  Allurements  as  Natural 
Hiftory.  There  is  not  any  that 
from  the  earlieft  Time  has  had  more 
Votaries,  or  that  is  at  the  prefent  To  generally 
eileemed  or  followed.  *Tis  a  fevere  Thing  to  fay 
after  this,  that  there  is  not  one  which  has  been 
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fo  little  improved  ;  but  ’tis  not  more  fevere  than 
true.  If  we  look  into  the  Writings  of  'Thsophraf- 
tus ,  and  the  reft  of  the  earlieft  Authors  among 
the  Greeks ,  we  fhall  find  an  amazing  Fund  of  real 
Knowledge :  an  Acquaintance  with  natural  Bodies, 
that  fhames  the  prefent  Ignorance:  And  to  fetthe 
Account  in  its  true  Light,  it  does  not  appear  that 
the  Improvements  and  Difcoveries  which  have  been 
made  in  it  to  this  Time,  compenfate  the  Lofs  of 
all  that  Science,  which  feems  to  have  been  fa¬ 
miliar  in  theirs,  but  with  which,  as  they  have 
not  particularized  it,  we  have  now  no  Acquaint¬ 
ance. 

It  muft  be  owned,  that  the  Knowledge  thefe 
venerable  Fathers  of  Natural  Hiftory  had  of  the 
Surfaces  of  Bodies  was  lefts  than  ours  ;  but  they 
knew  much  of  their  Qualities,  which  it  would  be 
a  Happinefs  to  the  World  if  we  could  reftore. 
Our  Books  contain  an  Enumeration  of  more  Things 
by  a  furprizing  Number  than  theirs  *,  but  of  the  few 
which  they  made  the  Subjedls  of  their  Refearches^ 
the  Ufes  were  known.  That  was  indeed  the  In¬ 
tent  of  all  their  Inveftigations  :  Natural  Hiftory 
was  but  the  Hand-maid  of  the  more  ufeful  Sciences  % 
nor  was  it  fuppofed  fo  much  Honour  to  a  Man  to 
have  difcovered  twenty  before  unknown,  or  unob- 
ferved  Plants,  as  to  have  found  a  new  Virtue  in 
Medicine,  or  new  Ufe  in  fome  of  the  Arts  of  Life, 
in  a  before  well  known  one. 

Our  Naturalifts  are  more  of  the  Turn  of  thofe 
Geniufes,  who  will  not  defcend  to  meddle  with 
any  Thing  that  can  poflibly  be  made  of  Ufe  to 
the  World  3  who  ftudy  Science  for  its  own 
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Charms,  and  would  think  themfelves  degrad* 
ed  by  a  Character  of  having  furnifhed  Man¬ 
kind  with  any  Thing  that  was  of  Service. 
Science  to  thefe,  like  Virtue  to  the  Good,  is  ef- 
teemed  its  own  Reward  •,  and  it  would  be  reckoned 
an  Infult  upon  its  Dignity,  to  make  it  {loop  to 
accept  any  other.  If  we  would  aftonifh  our  Eyes 
with  the  Numbers  of  Obje&s  of  the  vifible 
Creation,  we  mult  look  into  the  prefent  Writers; 
if  we  would  know  the  Ufes  of  them,  we  mult  in- 
quire  after  them  in  the  lefs  enlightened  Times* 

I  would  not  be  underftood  by  this,  to  ridicule 
the  bare  Science  of  Natural  Knowledge.  Naked 
and  ufelefs  to  the  World  as  it  is,  Men  are  to  be 
applauded  for  profecuting  it  *,  nor  is  it  an  unequal 
Talk  for  a  whole  Life,  to  ftudy  the  Forms  and 
Outlides  only  of  Things.  While  fome  however 
are  thus  employed  in  diltinguilhing  the  Characters 
of  Bodies,  let  others  apply  themfelves  to  the 
Ufes :  While  our  Naturalifts  are  mere  Philofophers, 
let  our  Phylicians  be  Searchers  into  the  Ufes  of  what 
they  difcover.  When  I  oppofe  the  Knowledge  of  the 
Antients,  to  that  of  the  prefent  Period,  I  am  aware 
of  its  Deficiencies  ;  and  this  which  I  have  pointed 
out  is  the  Remedy.  The  Writers  of  the  paft  Ages 
were  fo  induftrious  in  the  Profecution  of  the  ufe- 
ful  Part  of  the  Science,  that  they  negle&ed  the 
curious.  While  they  were  indefatigable  in  their  In¬ 
quiry  after  the  Virtues  of  things,  they  forgot  their 
Forms ;  and  in  Confequence,  tho’  they  have  left 
us  Accounts  of  Plants  and  Animals,  which  their 
own  Experience  had  found  to  be  Remedies  for 
Difeafes  that  baffle  all  our  Attempts,  we  have  no 
f  3  %  Ad  van- 
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Advantage  from  their  Difcovcries,  becaufe  we  are 
not  able  to  afcertain  what  they  mean  by  their 
Names  of  Things,  from  the  Deficiency  in  their 
Defcrip.tions  of  them. 

Fond  as  I  am  of  Natural  Hiftory,  I  fee  it  only 
the  Servant  of  the  ufeful  Arts,  as  of  Medicine  and 
the  reft  ;  and  the  falfe  Tafte  of  which  I  would  now 
accufe  the  World,  is  the  purfuing  the  one,  inde¬ 
pendently  of  the  other.  Each  is  the  Bufinefs  of 
aLife:  The  Requifites  for  them  are  different:  Let 
them  be  then  the  Province  of  feveral  People  :  We 
have  at  this  Time,  arrived  at  fuch  a  Degree  of  Ac¬ 
curacy  and  Precifion  in  determining  the  Characters 
of  Bodies,  that  while  our  Works  retnain,  there 
can  be  no  Doubt  about  what  is  meant  by  any 
Name;  let  us  fee  thole  who  wili  with  as  much  Ap¬ 
plication  difcover  the  Qualities  that  belong  to 
each,  and  we  fhall  then,  nor  can  I  be  brought  to 
conceive,  that  till  then  we  can,  rival  the  Antients 
on  thefe  Subjects. 

*Till  Men  had  this  Afcertainment  of  the  natural 
Properties  and  Species  of  Things,  itmuft  have  been 
impoftible  to  carry  the  ufeful  Parts  of  the  Sciences 
to  any  Degree  of  Perfection :  And  tho’  every  At¬ 
tempt  in  it  were  laudable,  every  fingle  Difcovery  i 
ufeful,  yet  the  Uncertainty  behind  would  deter 
People  from  the  Profecution.  How  late  this  Truth  • 
and  real  Diftinction  have  come  among  us,  will  be 
evident  from  a  Review  of  the  Productions  of  the 
Men  of  Genius  of  the  laft  twenty  or  thirty  Years* 
compared  with  thofe  of  all  who  went  before  them. 

We  find  in  the  Writings  of  the  moft  celebrated,  of 
but  the  laft  Century,  notonly  MiftakesofoneRody  of. 
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the  fame  Family  for  another,  but  Confufions  of 
the  Subjects  and  Qualities  of  the  three  diftinct  King¬ 
doms:  We  fee  animal  Subfiances  confounded  with  the 
Vegetables  andMinerals ;  and  even  Gold  itfelf  railed 
into  the  Property  of  a  Plant,  and  defcribed  as 
growing  in  Shrubs  among  Corn.  5Tis  an  invidi¬ 
ous  Office  to  point  out  the  Authors  of  Abfurdities 
like  thefe,  but  there  are  few  at  all  acquainted  with  the 
Science,  who  will  not  recolledl  them  on  the  Men¬ 
tion.  It  is  but  till  within  a  very  few  Years,  that 
our  Cochineal,  a  Drug  in  common  Ufe  for  a  long 
Time,  was  known  to  be  an  Animal.  The  received 
Opinion  of  the  World  was,  that  it  was  the  Seed  of 
a  Plant :  Our  Kermes,  another  ufeful  and  precious 
Infedl,  was  fuppofed  to  be  an  Excrefcence  of  the 
Tree  on  whofe  Juices  it  feeds ;  and  Hill  later  than 
all  this,  the  Polype,  even  while  it  moved,  and  felt, 
and  eat  before  us,  was  by  many  declared  a  Vege¬ 
table.  The  Infe&s  that  feed  on  the  Juices  of  our 
Orange-Trees  were  taken  to  be  Scales  upon  their 
Leaves  ;  and  a  whole  Clafs  of  Animals,  one  of 
which  is  the  immediate  and  particular  Subjedl  of 
this  Effay,  were  univerfally  called  Warts  and  Foul- 
neffes  of  Trees  and  Plants. 

The  Microfcope  has  led  to  the  Difcovery  of  many 
of  our  greateft  Improvements,  nor  are  we  to  re¬ 
proach  the  Naturalifts  of  old  Time  with  the  Igno¬ 
rance  of  thefe,  fo  much  as  thofe  whofe  Studies  led 
to  the  deviling  thofe  Inllruments  of  Information 
and  notwithftanding  all  the  Warmth  with  which  I 
have  been  pleading  for  the  Combination  of  the 
ufeful  with  the  entertaining  in  thefe  Studies,  it  will 
appear  from  this  in  particular,  as  well  as  from  the 
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Courfe  of  the  whole  Body  of  the  fucceeding  Effays, 
that  1  have  Eyes  open  to  all  the  Pleafures,  all  the  Ad¬ 
vantages  of  the  merely  fpeculative  Part  of  the  Sci¬ 
ence.  The  Microfcopeofwhichl  am  fo  fond,  and  the 
Difcoveries  of  which  will  furnifh  fo  large  a  Part 
of  this  Work,  ferves  but  very  rarely  to  the  Dif- 
eovery  of  Qualities  in  Bodies :  Its  Objedt  is 
their  Forms,  but  whilft  it  afcertains  thefe,  it  is 
the  Aftiftant  of  ufeful  Knowledge,  and  while  it 
leads  to  aDifcovery  of  a  thoufand  Wonders  in  the 
Works  of  his  Hand  who  created  ourfelves,  as  well 
as  the  Objedls  of  our  Admiration,  it  at  once  im¬ 
proves  the  Faculties,  and  exalts  our  Comprehen- 
fion.  It  gives  a  thoufand  new  Sources  of  Praife  to 
him  to  whom  all  we  pay  is  nothing  in  compare  with 
what  we  owe*,  and  while  itpleafes  the  Imagination 
with  the  unbounded  Treafures  it  offers  to  the  View, 
renders  the  whole  Life  one  continued  act  of  Ado¬ 
ration. 

This,  if  we  defend  to  the  Particulars  of  the 
prefent  fmall  Addition  to  the  Stores  of  Natural 
Knowledge,  is  all  it  has  to  claim  ;  but  a  Mind 
confcious  of  the  Benefits  that  may  accrue  from  the 
whole  of  a  Science,  and  eager  in  its  true  Glory, 
could  not  ftep  into  the  molt  diftant  Tradl  of  its 
Territories,  without  a  Senfe  of  the  Magnificence 
of  the  whole. 

Befide  the  Kermes,  and  the  Infedlof  our  Green- 
houfe  Plants,  both  which  pafs  the  greater  Part  of 
their  Lives  in  a  State  of  Reft  and  clofe  Applica¬ 
tion  to  the  Tree  or  Plant,  whofe  Juices  fupport 
them,  there  area  Multitude  of  others,  which  from 
the  fame  Accident  have  fhared  the  fame  Fate  of 
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being  miftaken  for  Parts,  or  Excrefcences  of  the 
Trees  on  which  they  are  found.  One  of  thefe  is  the 
immediate  Subjedt  of  the  prefent  EfTay.  It  is  of 
the  fame  Clafs  with  a  whole  Series  of  thofe  de- 
fcribed  by  Sedtieau ,  Dela  Hire^Reau?nur^  and  others 
of  the  French  ;  for  the  Natural  ills  of  our  own 
Nation  have  been  hitherto  filent  about  them,  but 
it  is  a  Species  wholly  different  from  all  that  thefe 
Authors  have  been  acquainted  with. 

It  is  now  about  fix  Years  fince,  walking  in 
American  Grove  at  Goodwood ,  with  the  ever  to  be 
honoured  and  ever  to  be  lamented  Mailer  of  that 
Paradile,  I  obferved  the  whole  Trunk  of  a  young 
Tulip-Tree,  of  the  fame  Species  with  that  which 
has  fo  often  flowered  with  us  at  Fulham ,  covered 
with  little  Protuberances  in  Form  of  common 
Scales  or  elevated  Pullules,  covered  with  a  wrink¬ 
led  Skin.  The  Gardener  who  was  ordered  to  fay 
what  he  knew  of  them,  called  them  Scales  and 
Foulnefles  of  the  Bark  ;  and  on  my  queftioning 
him  how  long  they  had  been  there,  and  what  he 
had  at  any  Time  obferved  of  them  ?  he  anfwered  that 
they  came  every  Year  in  Spring,  and  mouldered 
away  about  Michael mafs,  and  that  he  had  always 
found  they  were  a  Proof  of  the  Tree  being  field  y. 

The  Obfervations  of  the  French  Writers  on  the 
In  feds  of  this  Clafs,  immediately  gave  me  an  Opi¬ 
nion  that  thefe  were  Animals.  I  mentioned  the  Opi¬ 
nion  to  his  Grace,  and  with  great  Facility  feparated 
Everal  of  them  entire;  and  that  we  might  be  in  a 
Condition  of  examining  them  in  every  Situation,., 
took  off  a  thin  Piece  of  the  Bark  from  a  Part  of  the 

Trunk  where  it  was  moll  crowded,  with  a  confi- 
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derable  Number  upon  it.  The  Gardiner,  tho*  none 
of  the  moft  illiterate  Rank,  after  he  had  carefully 
viewed  thofe  which  were  loofe  in  my  Hand,  fhook 
his  Head  at  my  taking  Scales  to  be  living  Crea¬ 
tures.  The  Duke  was  earneft  in  the  Inquiry,  and 
as  he  was  always  furniftied  with  microfcopical  Ap¬ 
paratus’s  of  all  Kinds,  we  were  foon  in  a  Condition 
to  profecute  our  Inveftigations. 

I  firfl  adapted  a  fingle  Magnifier  of  fmall  Pow¬ 
er,  with  the  proper  Apparatus  for  examining 
opake  Objedls,  to  a  Piece  of  the  Bark  which  I  had 
cut  from  the  reft,  juft  to  a  Size  to  be  taken  in  by 
the  Area  of  the  Glafs,  and  with  one  of  the  Objects 
upon  it.  The  Appearance  tho’  fingular  was  far 
from  carrying  Con  vision  of  what  I  had  fufpefted  ; 
there  was  feen  a  fmall  Protuberance  on  an  even 
Part  of  the  Rind,  fixed  down  to  it  at  all  its  Edges, 
as  firmly  as  if  growing  from  it,  and  giving  no 
Sign  of  Animal  Life,  or  the  lead  Notice  of  its  ever 
having  occupied  any  other  Place,  than  that  in 
which  it  now  flood.  Its^  Form  was  triangular, 
with  three  fharp  Corners,  and  an  elevated  Ridge 
on  the  Back  ;  all  that  could  farther  be  difcovered 
of  it  was,  that  it  was  compofed  of  a  membranous 
Subftance,  {lengthened  round  the  Edges,  and 
along  the  Ridge  of  the  Back  by  a  Kind  of  Rim  which 
was  rounded,  and  morefolid  and  thick,  than  the  reft, 
and  that  its  whole  Surface  befide  was  formed  of  a 
Kind  of  Scales  falling  over  one  another  in  the  Manner 
of  the  Tiles  on  a  Houfe,  having  their  Bafes  toward 
one  of  the  Sides  of  the  Triangle,  and  their  loofe 
Edges  turned  toward  the  oppofite  Point;  thefe 
were  larger  toward  the  broad  End,  and  gradually 
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diminiftied  toward  the  other,  and  were  properly 
not  fingly  extended  acrofs  the  whole  Figure,  but 
arranged  in  two  Series,  one  covering  each  Side ;  or 
at  lead  their  Continuation  was  obliterated  in  the 
Middle  at  the  Ridge.  Toward  the  fharp  End 
there  was  a  fmall  longitudinal  Fififure  in  the  Cen- 
tre  of  the  Rib  of  the  Back  ;  this  had  at  firft  feem- 
ed  accidental  to  the  particular  Individual  under 
Confideration,  but  on  Examination  we  found  it 
exa&ly  in  the  fame  Place  in  all. 

Hitherto  there  had  appeared  no  Notice  of  the 
Qbjedt  being  an  Animal.  The  common  Excrefcen- 
cies  on  the  Oak,  have  as  particular  and  as  regular 
Forms.  I  no  fooner  however  had  railed  it  with 
the  Point  of  a  Needle  from  its  Situation  on  the 
Bark,  than  the  fame  Apparatus  when  directed  to 
the  under  Part  of  its  Body  difcovered  it  to  be  an 
Animal,  tho5  an  undefcribed,  and  wholly  un¬ 
known  one.  We  could  now  difcover  at  the  firft 


View  fix  Legs,  and  one  of  them  which  I  had 
wounded  with  the  Needle  was  in  Motion.  The 
Rim  which  we  had  obferved  furrounding  the  Body, 
and  had  fuppofed  to  be  round,  we  perceived  was 
hat  on  that  Part  where  it  was  applied  to  the  Bark, 
and  had  been  fixed  down  to  it,  by  an  innumerable 
Series  of  thofe  Fibres,  arifing  from  its  Edges  prin¬ 
cipally,  but  in  fome  Degree,  from  every  Part  of 
its  Surface.  Between  this  Verge  or  Rim,  and  the 
Sides  of  the  Body  of  the  Animal,  there  appeared 
at  firft  View  to  be  a  vacant  Space,  and  the  outer 
Hulk  or  Shell  had  therefore  the  Appcaiance  of  an 
artificial  Covering  formed  by  the  Creature,  rather 
than  any  real  Part  of  its  Body.  The  Application 
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of  a  more  powerful  Magnifyer,  however,  foot! 
fhewed  his  Opinion  to  have  been  erroneous  ;  and 
we  found  the  Skin  of  the  Belly  to  be  continued  to 
meet  that  of  the  Back  at  the  very  Edge,  tho5  it  was 
only  in  the  Middle  that  it  was  diftended  fo  as  to 
iliew  the  Lineaments  of  a  Body, 

In  this  View  it  was  plain  that  the  w7hole  was  a 
fimple  Infedt.  What  appeared  on  the  outer  Sur¬ 
face,  was  th^  genuine  Covering  of  its  Back,  and  what 
we  now  faw,  that  of  its  Belly,  and  thefe  meeting  at 
the  Verge,  formed  by  their  Duplicatures  a  Kind 
of  Band  for  the  ftrengthing,  and  the  better  fatten¬ 
ing  down  the  Creature  to  the  Bark  of  the  Tree.  By 
the  Affiftance  of  this  larger  Magnifyer,  we  were 
enabled  alfo  to  difcover  its  whole  Form,  its  Parts 
and  Organs.  I  have  obferved  that  the  Rim  was 
Fattened  down  by  a  great  Quantity  of  fine  Fila¬ 
ments  :  The  whole  under  Surface  of  the  Body  we 
now  had  an  Opportunity  of  feeing,  was  covered 
with  the  fame  Matter,  the  feveral  Fibres  of  which 
being  clofe  and  in  continued  Clutters,  formed  a  foft 
Covering  to  it  *  and  on  examining  the  Part  of 
the  Bark  from  whence  I  had  raifed  the  Creature, 
we  found  a  great  Quantity  of  the  lame  fine  Down 
left  on  the  Place,  and  forming  a  Kind  of  Bed 
for  to  lie  at  reft  upon.  What  a  Provifion 
of  the  Author  of  Nature  was  here  !  for  what  may 
at  firft  Sight  appear  fo  defpicable,  fo  miferable  an 
Animal.  What  Mifery  fhould  we  fuppofe  it  on  a 
firft  Confideration,  for  it  to  be  fixed  down  without: 
any  Power  of  exerting  the  great  Privilege  of  Life 
Motion,  to  continue  in  one  Spot,  expofed  to  In¬ 
juries  of  a  thoufand  Kinds,  and  incapable  either  of 
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Defence  or  Efcape.  But  let  us  examine  the  Mat¬ 
ter  more  deeply,  and  we  fiiall  have  Reafon  per¬ 
haps  to  account  the  Creature  one  of  the  bed,  in- 
dead  of  one  of  the  word  provided  of  the  Creation, 
even  in  this  its  fixed  State,  Its  external  Form  isfo 
like  that  of  a  Part  of  the  Tree  on  which  it  is  fup~ 
ported,  and  carries  fo  little  of  the  Appearance  of 
any  thing  animal,  that  it  is  better  guarded  againft 
the  thoufand  Dedroyers  of  the  Infedt  Kind  by  its 
Obfcurity,  than  it  could  be  by  Legs  or  even  Wings; 
and  efcapes  by  Millions  at  a  Time,  while  all  thefe 
Inftruments  of  Flight  cannot  preferve  fo  much  as  one 
in  a  hundred  of  others  of  its  Size.  That  it  is  fixed 
to  one  Spot  is  hardly  a  Pain  to  it,  while  that  Spot 
affords  it  all  the  Indulgences  for  which  it  has  pro¬ 
bably  Senfations.  The  Tree  affords  its  Juices  for 
ever  new  and  abundant  for  its  Support  ;  the  hard 
Covering  of  the  Back  keeps  off  trivial  Hurts,  and 
under  the  clofe  and  impenetrable  Cover?  of  this  it 
liesdretched  at  its  Repofe  in  Warmth  and  Security, 
on  a  Bed  of  the  fined  Down,  Eafe  and  Plenty  of 
Food  feem  all  that  mod  of  the  Brute  Creation  re¬ 
quire,  except  the  Indulgence  in  the  Popagation  of 
the  Species,  which  is  not  denied  this  Infedt ;  and 
thefe  it  evidently  enjoys  in  a  Degree  almod  beyond 
them  all. 

It  was  neceffary  to  blow  away  and  feparate  with 
the  Point  of  a  fine  pencil  fome  of  the  Down  from 
the  under  Part  of  the  Body,  in  order  to  obtain  a 
Sight  of  its  feveral  Parts  j  but  no  fooner  was  this 
done,  which  is  eafy  with  the  Affidance  of  a  fine 
Pencil  and  a  fmall  Magnifier,  then  we  didinguifh- 
£d  every  Part  of  the  Infe&’s  Form.  The  Head  ap~ 
1  peared 
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peared  at  a  little  Diftance  within  the  extreme  Verge 
of  the  Shell,  round  and  prominent.  On  each  Side 
there  is  a  fmall  black  Speck  or  Eye.  In  the  Midft 
between  thefe  is  the  Organ  of  feeding ;  but  this  is  not 
a  Mouth,  as  in  the  Generality  of  Creatures,  but  a 
long  Proteofcis  or  Trunk,  fharp  at  its  Point,  and 
formed  for  ftriking  into  the  Tree,  to  get  at  its 
Juices.  Behind  the  Bafe  of  this  flood  two  diort 
and  fine  Atnennse,  much  like  the  Horns  of  fome 
of  the  Beetle-kind  ;  they  are  each  formed  of  thirteen 
oblong  and  rounded  Joints,  and  have  the  Appear¬ 
ance  of  a  Necklace  or  String  of  Beads  ;  the  extreme 
Joint  is  fmaller  than  the  others,  and  pointed  at  the 
End.  ;  ' 

The  Divifion  of  the  Bread  from  the  Body  was 
very  evident  ^  the  Bread  was  nearly  fmooth  on  the 
Surface,  and  the  Belly  marked  with  about  feven 
fcaly  Rings,  with  deep  Incifures  between  them  : 
The  whole  Body  was  of  a  kind  of  conic  Figure ; 
and  at  its  fmaller  Point,  near  the  extream  Verge  of 
the  Shell,  there  appeared  an  Opening  confiderably 
large  in  Proportion  to  the  Bulk  of  the  Animal.  Be- 
fide  this,  we  very  evidently  difcerned  the  Joints 
and  the  fcaly  Armature  of  the  fix  Legs,  which  were 
placed  jud  as  in  the  Generality  of  Infecls,  and  each 
was  ferrated  in  the  upper  Joint,  and  terminated  in 
a  bifurcated  Claw.  We  were  not  able  to  didin guifh 
any  Motion  in  any  Part  of  the  Animal  befide  the 
hurt  Leg,  except  in  the  Trunk  ;  but  this  it  moved 
about  in  many  different  Dire&ions,  as  if  in  Didrefs 
for  Food. 

When  we  had  thus  fatisfied  ourfelves  of  the 
Form  of  the  Creature,  and  its  Way  of  feeding,  it 
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remained  to  examine,  if  poftible,  into  its  Manner 
of  Propagation.  Of  the  feveral  that  I  afterwards 
diftodged  from  other  Pieces  of  the  Bark,  fome  were 
lame,  fome  lefs  diftended  in  the  Belly ;  and  in  all 
thofe  that  were  mod  diftended,  we  faw  the  Open¬ 
ing  at  the  Tail  larger.  It  was  eafy  to  conceive  that 
the  Diftenfien  of  the  Body  was  owing  to  Eggs,  and 
that  this  was  the  Aperture  at  which  they  were  to  be 
difeharged.  We  fucceeded  fo  well  in  the  Attempt 
to  difeover  this,  that  we  forced  out  from  feveral 
confiderable  Numbers  of  them.  They  were 
of  an  oval  Figure,  very  minute,  of  a  pale  Colour, 
and  connected  by  a  vifeous  Matter,  which  came 
out  with  them  on  the  preffmg,  and  formed  them 
into  long  Series,  in  the  Manner  of  Eggs  of  Birds, 
as  we  fee  them  ftrung  on  Threads  by  Child¬ 
ren. 

Thus  much  was  made  out  by  a  microfcopical 
Examination  but  there  remained  yet  a  vaft 
deal  to  be  enquired  into,  in  regard  to  the  Nature 
and  Oeconomy  of  an  Animal  fo  fmgular  in  its 
Manner  of  living.  The  inquifitive  Mind  could 
not  reft:  with  thus  much  Knowledge  of  a  Subjedfc 
over  which  there  yet  hung  fo  much  Obfcurity.  The 
Power  of  Glafles  could  do  no  more,  the  reft:  re¬ 
mained  for  a  Work  of  Time,  and  repeated  Obfer- 
vation  of  the  Creature  at  its  different  Periods.  All 
thofe  which  we  had  examined  had  been  without  one 
Exception  Females  *,  we  had  fqueezed  Eggs  in  great 
Number  out  of  all  that  we  preffed.  The  Gardener 
had  obferved,  that  in  Autumn  they  all  fell  off 
from  the  Tree,  and  the  Queftion  was  what  then 

became  of  them. 

I 


The 


i4  ESSAYS  hi 

The  Period  of  Life  at  which  our  Obfervation  of 
thefe  Animals  had  begun*  was  that  of  their  being 
full  of  Eggs,  not  yet  arrived  at  a  State  of  Maturity 
for  Exclufion.  We  continued  the  Obfervation  and 
Examination  with  frefh  ones  taken  from  different 
Parts  of  the  Tree  every  Day  or  two,  for  feveral 
Weeks  :  We  faw  their  Bodies  more  and 
more  diflended,  we  faw  them  at  length  filling  al- 
moft  the  whole  Cavity  of  the  Shell,  and  foon  af¬ 
ter  this  we  faw  the  Eggs  begin  to  be  laid. 

It  was  Matter  of  great  Surprize  to  us  to  find 
that  in  this  particular  the  Infedb  differed  from  all 
the  other  Creatures  in  the  World  *,  for  as  they  dif- 
charge  their  Eggs  and  leave  them  at  a  Diflance 
from  their  Bodies  to  be  covered  by  them  again,  in 
Order  to  the  hatching  only  at  their  Pleafure, 
Nature  in  this  had  provided  for  the  motionlefs 
State  of  the  Animal,  by  keeping  them  all  the 
Time  under  it.  The  Eggs  as  they  were  protrud¬ 
ed  out  at  the  Opening  behind,  were  not  forced 
from  under  the  Shell,  but  were  kept  within  its 
Confines,  and  difpofed  in  a  very  regular  Manner 
under  the  Body  of  the  Animal.  The  Space  that 
was  again  made  under  the  late  full  Shell,  was  from 
Time  to  lime  filled  by  the  Eggs  laid  in  it,  and 
by  Degrees  the  whole  Number,  which  is  immenfe 
and  incredible  from  each  Infeft,  were  laid  in  the 
Cavity,  their  Heap  ftill  preffing  the  Belly  more 
and  more  upwards,  till  at  Length  when  they  were 
all  laid,  we  found  the  Skin  of  the  Belly  preffed 
up  clofe  in  all  Parts  to  the  Back.  The  Creature 
who  had  now  anfwered  all  the  Purpofes  of  its  Crea¬ 
tion  was  dead,  ?nd  its  whole  Body  formed  only  a 
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dry  Shell  or  Covering  for  the  Eggs,  from  which 
a  new  Brood  were  to  be  hatched. 

This  was  the  State  of  the  Creature  toward  the 
End  of  Auguft ;  in  September  as  the  Gardener  had 
faid,  they  all  fell  off  of  themfelves;  and  we  found 
that  before  this  happened,  the  Eggs  had  all  been 
hatched.  The  Procefs  is  this.  After  the  Eggs  have 
been  a  neceffary  Time  under  the  Covert  of  the 
Cafe  or  Shell,  formed  of  the  whole  Skin  of  the 
Parent  Animal,  the  Back  and  Belly  being  united 
in  it,  they  hatch  into  Young,  perfe&ly  like  the 
Parent,  and  extremely  minute :  Thefe  foon  find  the 
Way  to  gnaw  a  Paffage  from  under  the  Shell,  and 
as  this  is  done  in  fcveral  Places  at  once  by  the  im- 
menfe  Numbers  of  the  Brood,  the  whole  Faftning 
by  Degrees  is  eaten  away,  and  the  Shell  falls  of 
itfelf. 

This  was  an  Incident  the  Gardener  had  been  ac¬ 
quainted  with  from  Year  to  Year,  tho*  wholly  ig¬ 
norant  of  the  Caufes  of  it,  nor  at  all  fufpicious, 
that  the  Rudiments  of  a  new  Parcel  of  the  Scabs, 
as  he  called  them,  were  then  living  on  the  Tree* 
The  little  Creatures  we  examined  from  Time  to 
Time.  They  were  always  to  be  found  in  Numbers 
on  any  Part  of  the  Bark,  or  even  after  a  few 
Days,  of  the  Leaves;  for  they  foon  crawled 
thither,  and  the  whole  Expanfe  of  the  Tree  was 
covered  with  them.  We  were  frequently  entertain¬ 
ed  alfo  with  the  Sight  of  a  very  lingular  Kind  of 
oblong  and  annulated  Worm  that  played  about 
among  them,  but  feemed  not  to  attempt  to  do 
them  any  Injury ;  this  Worm  was  larger  confide- 
rably  than  they  ;  its  Body  blue,  its  Plead  of  a 
*  Aiming 
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fhining  Black,  and  the  feveral  Rings  of  its  Bo¬ 
dy  ferrated  as  it  were  with  Spines.  This  was  as 
much  an  unknown  Xnfedb  as  the  other,  and  it  ap¬ 
peared  fmgular  to  us,  that  we  never  faw  it  on  any 
Tree  or  Plant,  except  this  Tulip-Tree,  nor  on  any 
Parts  of  that,  at  the  Times  when  the  Whole  was 
not  yet  covered,  except  where  thefe  other  Creatures 
alfo  were. 

My  Affairs  called  me  to  Town  in  Oftober ,  and 
his  Grace,  whofe  Love  for  natural  Knowledge  was 
as  great  as  any  Man’s  I  have  known,  was  not 
long  in  the  Country  after.  The  Care  of  obferving 
the  Progrefs  of  this  numerous  Family  was  left  in 
proper  Hands,  and  the  Refult  was,  that  it  appear¬ 
ed  by  continued  Obfervation,  that  the  Creatures 
kept  running  about  upon  the  Tree  the  whole  Win¬ 
ter,  and  in  all  that  Period  very  little  increafed  in 
Size,  but  that  in  Spring  they  all  at  once  fixed 
themfelves  on  the  Bark,  and  from  that  Time  be¬ 
gan  to  grow  bigger.  That  in  about  fix  Weeks 
they  came  to  their  full  Size,  and  from  that 
Time  remained  motionlefs.  The  ripening  of  the 
Eggs  going  on  as  we  had  obferved  it,  till  at 
length  the  Parent  perifhed,  and  the  Shell  formed 
of  the  Remains  of  its  Body  falling  off,  the  new 
Progeny  appeared. 

As  all  thefe  Creatures  were  palpably  Females,  all 
producing  Eggs  in  the  fame  Manner,  there  ftill 
appeared  fo  me  thing  unaccountable  in  the  Im¬ 
pregnation  and  the  Propagation  of  the  Species. 
All  the  Attempts  made  to  underftand  this  at  Good- 
wood  were  vain  *,  it  happened,  that  the  Obfer¬ 
vation  was  made  during  the  lafl  Yifit  I  had  ever 

OpjSor* 


Natural  HiJJory  and  Phtlofophyi  17 

Opportunity  to  pay  there.  I  had  wifhed  in  vain 
for  more  Means  of  inquiring  into  this  Won¬ 
der,  when  after  about  five  Years,  fo  flow  are 
the  Advances  in  thefe  Studies,  1  faw  in  the  Gar- 
dens  of  Lord  Burlington  at  Chifwick  a  Number  of 
the  fame  Animals  on  the  Bark  of  the  Trank  and 
Branches  of  a  Tree  of  the  fame  Species  on  which 
I  had  firft  obferved  them.  I  took  home  a  large 
Parcel  of  them  in  a  Box  for  Examination,  but  it 
was  not  till  I  looked  upon  them  there,  that  I 
found  I  had  alfo  brought  with  them  feveral  Spe~ 
cimens  of  a  fmall  Fly,  of  a  Kind  wholly  unknown 
to  me.  It  is  not  running  from  the  Subject,  to 
take  this  Opportunity  of  defcribing  the  InfeCt,  no 
Figure  or  Defcription  of  which  is  any  where  ex¬ 
tant,  and  with  which  all  the  Naturalifts  of  the 
World  feem  to  have  been  as  perfe&ly  unacquaint¬ 
ed,  as  with  the  Creature  which  was  the  accidental 
Occafion  of  my  obferving  it.  It  was  one  of  the 
the  fmalleft  Flies  I  have  ever  feen  ;  had  it  been 
much  lefs,  the  naked  Eye  would  not  have  been 
able  to  diftinguifh  any  Thing  of  its  Parts.  As  it 
is,  that  is  to  be  done  but  very  imperfectly  without 
a  Microfcope.  When  placed  before  the  Apparatus 
for  examining  of  opake  ObjeCts  it  makes  a  very 
beautiful  Appearance.  Its  Head  is  large,  its  Eyes 
are  very  confpicuous  and  bright,  its  Shoulders  are 
large,  its  Body  is  of  an  oblong  Form  and  terminates 
in  a  Point,  having  fomething  the  Appearance  of  a 
Sting.  Its  Wings  are  only  two,  but  they  are  fo 
long  that  they  cover  the  whole  Body,  and  they 
are  not  tranfparent  as  in  the  Generality  of  Flies,  but 
oj'jake  and  beautifully  coloured,  as  in  fhe  Butter- 
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fiy  Kinds.  On  the  Head  there  (land  a  Pair  of  An¬ 
tennae  or  Horns,  very  {lender,  but  equal  to  the 
Body  in  Length  ;  and  from  the  Sides  of  the  Body, 
near  the  Tail,  there  grow  two  Hairs,  from  each 
Side  one ;  thefe  are  nearly  twice  as  long  as  the  Body, 
and  are  fo  very  (lender,  that  the  naked  Eye  does 
not  at  all  diftinguifh  them. 

The  Body  of  this  little  Creature  is  of  a  filvery 
white,  the  Legs  alfo  are  white,  and  the  Wings 
are  of  a  pearly  Colour,  variegated  in  an  elegant 
Manner  with  Spots  of  yellow  and  brown. 

When  I  had  fpread  out  my  Number  of  the 
larger  Infers,  I  found  a  confiderable  Share  of 
thefe  little  Flies  among  them  *,  they  feerned  fond  of 
being  about  them,  and  tho*  their  Wings  were 
long  enough  to  fupport  them  in  the  Air  with 
great  Eafe,  I  never  once  law  them,  in  the  Courfe 
of  the  whole  three  Days  they  lived  with  me, 
attempt  to  rife.  They  walked  about  on  the 
Bodies  of  the  other  In  feds,  and  at  Times  re¬ 
mained  fixed  for  fome  Moments  on  their  hinder 
Part.  The  Bufinefs  here  was  foon  difeovered  ; 
the  Point  at  the  Extremity  of  the  Body  of  the  Fly 
contained  its  Organs  of  Generation  •,  this  was  in 
all  thefe  fhdonary  Moments  thruft  into  the  Fif- 
fure  or  Aperture,  which  I  have  already  obferved 
there  is  in  the  Back  of  every  one  of  the  ether 
Creatures  ;  and  it  appeared  fufficiently  evident 
from  this,  that  the  winged  Infed  tho*  fo  flrange- 
y  difpropordonate  in  Size,  was  in  reality  the  Male 
of  the  fame  Species  of  which  the  larger  and  fixed 
Creature  was  the  Female.  Here  therefore  was  all 
the  Myftery  of  the  Generation  of  thefe  little  Cres\; 
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hires  explained  ;  and  I  have  found  by  Obfervations 
fince  made,-  that  thefe  Flies  are  produced  out  of 
Eggs  of  the  fame  Brood  with  the  other  Infedb; 
that  the  firft  Appearance  of  both  is  the  fame* 
and  that  it  is  only  when  the  Females  become  fixed 
down  on  the  Bark,  that  the  Difference  is  feen. 

As  foon  as  thofe  which  are  to  produce  the  mde 
fly  are  arrived  at  their  due  Growth,  which  is  noc 
nearly  that  of  the  others,  inftead  of  a  Number  of 
Eggs  an  Aurelia  is  produced,  like  that  of  other 
Flies,  and  from  this  the  Fly  foon  after  appears, 
making  its  Way  from  under  the  Shell,  in  its  full 
Size  and  Proportion.  It  is  no  fooner  at  Liberty 
than  it  impregnates  the  Females  all  about  it  $  and 
as  it  has  in  this  new  State  no  Organ  for  eating,  its 
foie  Bufmefs  of  Life  being  the  Propagation  of  the 
Species*  it  then  dies*  The  Females  after  this  con¬ 
tinue  in  their  Places,  difcharge  their  Eggs,  and  die  ; 
and  from  the  Brood  of  every  Individual  there  are 
produced  a  great  Multitude  of  Females  and  a  few 
Males,  whichare  by  no  means  to  be  diftinguifhed  till 
the  Period  at  which  the  Male  affumes  its  Fly-State. 

The  blue  Worms,  mentioned  occafionally  in  this 
EBay,  as  always  found  among  thefe  Infedls,  are 
produced  from  Eggs  laid  in  the  very  Bodies  of  thefe 
Females,  by  a  Fly  of  a  very  different  Genus,  one  of 
the  Ichneumon  Kind  j  and  after  a  proper  Change 
they  affume  the  Form  of  their  Parents.  They  feed 
on  the  Juices  extravafated  by  the  Pundtures  of  thefe 
Infedts,  but  do  them  no  Harm,  nor  is  the  Female 
hurt  by  foftering  them  in  her  Body. 
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ESSAY  II. 


On  the  Structure ,  Accretion ,  and  Fructification 
of  a  peculiar  Species  of  Coralline,  and  occa- 
Jionally  of  the  Fructifications  of  feme  other 
Plants . 


Few  Days  of  Leifure,  and  an  Intimacy  with 


jfi  a  very  worthy  and  ingenious  Man,  near  the 
Eland  of  Sheppey ,  carried  me  laft  Summer  to  vifit 
the  Coafts  of  that  little  Spot,  and  the  Seas  a  few 
Leagues  Diftance  from  it.  We  hired  a  Veffel, 
provided  every  thing  that  was  neceffary  for  the 
taking  up  and  preferring  what  Objecls  might  oc¬ 
cur  worthy  the  Attention  of  the  Maturalifl,  and 
fpent  a  very  agreeable  Day,  the  greater  Part  of  it 
not  out  of  the  Sight  of  Land,  but  at  a  confider- 
able  Diftance  from  it.  Our  Attendants  were  pro¬ 
vided  with  an  Inflrument  made  for  the  taking  up 
Oyflers  from  the  Bottom,  and  there  was  never  an 
Occafion  of  letting  down  this,  on  which  it  did  not 
bring  us  up  an  amazing  Variety  of  both  the  animal 
and  vegetable  Inhabitants  of  the  Deep. 

The  Shells  of  our  common  Oyflers  are  frequently 
covered  with  both  the  one  and  the  other  of  thefe 
Profufions  of  the  Beneficence  of  the  Creator ;  but 
the  Man  who  would  have  the  proper  Opportuni¬ 
ties  of  enquiring  into  their  Structure,  Formation 
and  Qualities,  is  not  to  examine  them  in  this  im¬ 
perfect  State,  in  which  they  have  been  injured  by 
Accidents  in  the  Carriage  ;  and  are  out  of  Vigour, 
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from  the  mere  Circumftance  of  being  kept  out  of 
their  proper  Element.  In  this  Expedition  we  were 
at  great  Pains  to  feletft  the  mod  perfect  Specimens 
of  every  kind,  and  to  preferve  them,  from  the  In- 
ftant  of  their  being  taken  out  of  the  Sea,  in  their 
own  Element,  and  in  Veflels  of  fuch  a  Form,  that 
it  was  not  eafy  for  them  to  fuffer  Injuries.  The 
Species  I  brought  to  London ,  in  this  fingie  Excur- 
fion,  were  no  lefs  than  fixty  of  the  animal,  and 
one  hundred  and  twelve  of  the  vegetable  king¬ 
dom. 

With  what  amazing  Numbers  has  the  Benefi¬ 
cence  of  the  Creator,  unlimited  as  his  other  At¬ 
tributes,  peopled  and  planted  the  Bottom  of  the 
Deep,  where  no  human  Eye  looks  into  the  Won¬ 
ders  of  his  Goodnefs,  where  no  rational  Creature, 
no  Heart  capable  of  praifing  him  for  his  Works, 
has  an  Acquaintance  with  them  !  Know  we  from 
this,  that  altho’  we  may  fuffer  Pride  to  perfuade 
us  that  all  Things  are  made  for  our  Purpofes  and 
Pleafure,  Reafon  contradicts  it.  We  are  only  one 
Species  of  Being,  formed  by  the  Hand  that  has 
made  Millions  of  others,  and  owing  our  Exiftence 
to  that  Beneficence,  which,  while  its  attendant  At¬ 
tribute,  Wifdom,  fo  ordered  every  Thing,  that 
it  ftiould  be  fubfervient  to  the  Purpofes  of  others  * 
yet  has  made  one  great  End  of  all  Creation,  the 
Creature’s  Pleafure  in  its  own  Exiftence. 

In  the  Numbers  that  occurred  in  this  Refearch, 
and  had  been  brought  up  to  Town  in  Safety,  more 
than  one  or  two  have  furnifhed  Matter  for  thefe 
Efffays.  The  far  greater  Part  perifhed  by  Degrees, 
almoft  unobferved,  during  the  Examination  of  the 
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pthers  *,  but  even  thofe  had  not  been  brought  without 
anfwering  this  Purpofe,  that  the  Remembrance  of 
them  lived  in  my  Mind,  and  I  knew  where  tq 
fend  for  them  again. 

Among  the  firft  and  mod  confpicuous  ObjeCFs 
that  offered  of  the  vegetable  Tribe,  was  a  Coral¬ 
line,  a  Sea  Plant  of  lingular  Beauty,  and  in  a  State 
of  very  uncommon  Perfection. 

The  Plants  which  Naturaliffs  have  didinguiffred 
by  this  Name,  are  ^11  of  them  elegant  and  fmgular 
in  their  Structure  *,  they  have  neither  Roots  nqr 
Leaves,  but  confift  of  Trunks  and  Branches,  elegant¬ 
ly  divided  and  indented,  qr  otherwife  unequal  on  the 
Surface.  Some  of  them  are  compofed  of  Joints, 
Fadened  to  the  Extremities  of  one  another,  in  the 
Manner  of  the  Beads  of  a  Necklace  \  others  of  dif- 
cinCt  Joints  alfo,  but, of  a  peculiar  Kind,  formed 
larged  at  one  End  and  fixed  into  each  other  \  and 
others,  of  which  are  the  larger  Number,  are  of  a 
continuous  Subdance,  but  indented  deeply  in  the 
Manner  of  the  Edge  of  a  Saw,  along  each  Side 
both  of  the  Trunks  and  Branches,  In  thefe 
fome  have  the  Denticnlations  of  the  two  Sides 
didinftly  oppofite  to  one  another,  and ;  by  this 
Means  carry  a  Refemblance  of  the  Structure  of  the 
jointed  ones,  that  might  deceive  an  unwary  Eye  ; 
and  others  have  them  placed  alternately,  in  fuch 
Manner  that  the  Plant  feems,  where  they  are  of  the 
deeper  Kind,  in  Danger  of  breaking  at  every  new 
one. 

Qf  the  Plants  thus  entitled  to  the  Name  of  Co* 
ralline,  fome  are  of  a  gritty  or  doney  Texture,  ap¬ 
proaching  to  the  Nature  of  the  Corals  ;  From  thefe 
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the  whole  Genus  has  probably  derived  its  Name, 
but  the  greater  Putt  of  them  are  of  a  fofter  Matter, 
flexible,  tough,  and  more  or  lefs  tranfpnrent. 

This  Explication  of  the  botanical  Term,  may 
ierve  to  give  every  Body,  however  .  unacquainted 
with  the  Science,  a  diftinct  Idea  of  what  is  meant 
by  the  Corallines  in  general.  The  particular  Plant 
which  affords  the  Subject  for  this  Eflay,  is  one  of 
the  mofl:  Angular  and  beautiful  of  the  whole  Race  : 
Scarce  any  exceeds  it  in  Size,  not  one  in  Elegance. 
The  Authors  who  have  fludied  Plants,  cannot  but 
have  met  with  it,  tho5  perhaps  in  an  imperfedl 
State,  as  it  rarely  appears  in  the  Beauty  in  which 
the  Angular  Specimen  to  be  treated  of  in  this 
Eflay  fhews  it  *  and  to  this  it  is  probably  owing 
that  there  is  not  a  good,  nor  even  a  tolerable  De* 
fcription  of  it  extant.  Some  of  the  late  Writers 
have  collected  among  their  Names  of  Species,  one 
that  feems  to  have  been  intended  for  it,  but  a  De- 
fcription  has  been  wanting  %  nor  was  I  in  a  Con- 
dition  to  give  one  when  I  publifh’d  my  Hiftory 
of  Plant sy  having  then  only  feen  the  imperfedt 
Pieces  of  it,  that  are  fometimes  found  on  our  Oy- 
fter-fhells.  It  is  there  enumerated  only  among  the 
feveral  Species,  under  the  Name  of  the  Broad  den¬ 
ticulated  Coralline. 

A  little  round  Pebble  ferved  for  its  Place  of 
Growth.  On  this  there  was  extended  a  thin  Plate, 
of  a  brown  femi-tranfparent  Subfiance,  of  a  rough 
Surface,  and  of  the  Breadth  of  a  fllver  Penny. 
From  the  Center  of  this  expanded  Bafe  (for  the 
Sea-Plants  have  no  Roots)  arofe  a  Angle  Stem  or 
Trunk,  ornamented  with  Branches  from  about  the 
*  C  4  Middle 
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Middle  upwards,  and  at  its  Top,  divided  into  two 
Parts.  The  whole  Plant  was  nine  Inches  and  a 
half  high  *  the  longed  of  the  Branches  never  more 
than  four  Inches  in  Length:  Not  one  of  thefe 
was  divided  at  the  Top,  but  all  dmple  and  obtufe 
at  the  Extremity  *  they  dood  irregularly,  not  in 
Pairs,  and  their  Direction,  while  the  Plant  was  in 
its  Vigour,  was  not  horizontal,  byt  they  rofe  ai¬ 
med  parallel  with  the  main  Stem,  and  were  no 
where  an  Inch  didant  from  it. 

The  whole  Plant  was  of  one  clear  tranfparent 
uniform  Subdance,  of  the  Colour  of  dufky  Amber, 
a  fine  Brown,  with  a  Tinge  of  Yellow.  The  Whole, 
from  the  Top  of  the  Branches  to  the  Bafe  of  the 
Trunk  fo  tranfparent,  that  Objects  placed  be* 
hind,  might  be  feen  through  it •,  and  of  a  natural 
Polifh,  equal  to  that  which  Art  gives  to  the 
wrought  Genus.  All  this  Beauty,  however,  is 
only  to  be  found  while  it  is  in  Vigour,  and  in  its 
natural  Element ;  nor  fhould  I  wonder  that  People 
who  fee  broken  Pieces  of  it  in  a  decaying  State, 
fhould  find  it  difficult  to  know  it  by  the  Defcrip- 
tion.  The  Sea-Fiffies,  many  of  them,  have  a 
Height  of  Colouring  that  adoniffies  while  they  are 
juft  taken  up  and  yet  living,  which  almod  entirely 
goes  off  as  they  die  ;  nor  is  this  Change  between 
Health  and  Decay  peculiar  to  the  animal  Inhabi-  » 
tants  of  the  watry  World :  This,  and  a  thoufand 
other  Plants,  fhew  it  in  as  eminent  a  Degree,  tho* 
the  Obfervation  occurs  more  rarely.  The  polifhed 
Surface  of  this  Plant  is  loft  in  the  decaying:  Its 
Tranfparence  is  at  an  end  when  taken  out  of  the 
Water  y  and  when  it  has  been  lorjg  on  the  Shores, 
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as  is  ufually  the  Cafe  with  the  Specimens  that  are 
found,  it  becomes  White,  and  perfedly  opake. 

The  Stem  and  Branches  of  this  elegant  Plant 
are  perfedly  of  the  fame  Shape  and  Strudure,  as 
well  as  Colour:  They  are  not  round,  but  com- 
prefTed,  and  of  a  Breadth  at  lead  three  times  equal 
to  their  Thicknefs :  They  are  very  deeply  denticu¬ 
lated,  and  the  Denticulations  are  placed  not  oppo- 
fite  to  one  another,  but  in  an  alternate  Order. 
Each  of  thefe  is  cut  to  the  Depth  of  nearly  half 
the  Diameter  of  the  Stem,  and  confequently  the 
Body  of  the  Shoot,  or  even  of  the  Trunk  itfe-f, 
feems  but  ill  able  to  fupport  the  Height  and  the 
Burden  of  the  Branches.  This  Obfervation  is  in^ 
deed  fo  far  juft,  that  in  the  Air  the  Plant  does  not 
fupport  itfelf  ered ;  but  in  the  denfer  Medium, 
in  which  it  is  found  to  grow,  it  keeps  perfedly 
ered. 

It  has  been  obferved  of  fome  of  the  Species  of 
Coralline,  that  they  have  a  kind  of  oval  hollow 
Bodies  (landing  in  the  Alae,  or  arifing  from  the  Bafe 
of  fome  of  the  deeper  Denticulations.  Thefe  have 
been  gueffed  by  many  to  be  the  Air-Bladders, 
ferving  to  fupport  the  Plant  from  finking,  as  it 
has  been  difcovered  that  they  are  hollow  :  But  this 
is  an  Error,  owing  only  to  want  of  continued  .Ob¬ 
fervation,  Thefe  hollow  Bodies  do  not  continue 
all  the  Year  on  the  Plants  which  are  known  to 
have  them  ;  and  many  not  fuppofed  to  be  fur- 
nifhed  with  them,  owe  the  Opinion  of  that  Defi¬ 
ciency,  only  to  their  having  been  obferved  at  a 
wrong  Seafon.  Thefe  Yeficles  are  only  three  or 
four  Months  of  the  Year  on  the  Plants ;  and  this 
•  eleganj: 
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elegant  Species,  tho*  Authors  have  not  known  it, 
is  one  that  has  them.  The  Specimen  which  I  was 
at  this  Time  fo  happy  to  meet  with  had  more 
than  Seventy  on  it,  and  the  Remains  of  others  of 
fucceeding  Years  might  be  difcovered  on  other 
Parts  of  its  Branches.  Thus  much  the  naked  Eye 
could  difcoverin  the  Plant,  kept  in  a  Glafs  of  filtrated 
Sea-water ;  and  to  that  imperfedt  or  rather  limited 
Organ,  it  afforded  a  Spe&acle  of  fo  much  Beauty, 
that  many  People  who  knew  nothing  of  Botany, 
nor  had  any  particular  Objedt  to  which  to  diredt 
their  Scrutiny,  have  fpent  feveral  Minutes  in  ad¬ 
miring  it. 

But  if  it  could  furprife  on  fo  imperfedt  an  Exa¬ 
mination,  what  muft  have  been  the  Pleafure  of 
the  Natqralift,  warm  in  the  Inveftigation  of  the 
Works  of  his  Creator,  and  eager  in  the  Purfuit  of 
Knowledge  in  the  Science,  to  have  accompanied 
Hie  in  the  Examination  by  the  Microfcope  ;  in  the 
enquiring  into  the  Form  of  its  feveral  Parts  mag¬ 
nified  to  many  thoufand  times  their  natural  Big- 
nefs,  and  difclofmg  Wonders,  fcarce  gueffed  at 
by  the  fir  ft  Men  in  the  Science,  never  at  aft  un¬ 
de  rftood  by  any! 

The  firft  Difcovery  made  by  this  Apparatus 
was,  that  every  Part  of  the  Plant  was  hollow, 
each  Denticulation  formed  an  oblong  Cavity,  larg¬ 
ed  in  the  Middle,  and  clofed  at  each  End,  at  the 
Top  of  the  Denticulation  by  its  Point,  and  at  the 
Safe  by  a  tranfverfe  Membrane.  This  kept  the 
whole  Plant  from  being  one  long  Tube,  or  con¬ 
tinued  Hollow ;  and  divided  every  Branch  of  it 
into  a  vaft  Number  of  diftindt  and  feparate  Cells. 
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The  Veficies  or  hollow  Oval  Bodies,  which  flood 
in  the  Ate  of  fome  of  the  Denticulations,  were  dif- 
covered  to  be  perfedly  clofe  on  all  Parts,  obtufe  at 
their  Ends,  and  of  a  fmooth  Surface,  but  with  the 
Appearance  of  a  fpiral  Line  drawn  within  them, 
and  making  feveral  Volutions  on  their  inner  Sur¬ 
face,  In  many  of  the  other  Denticulations  there 
were  difcpvered  the  Rudiments  of  future  Veficies,  or 
the  Remains  of  decayed  ones  ;  and  in  the  Center 
of  every  Denticle,  where  that  was  not  coverd  by 
fuch  a  Veficle,  it  was  eafy  to  difcover  a  little  Aper¬ 
ture,  communicating  with  the  Cavity  within. 

Thus  much  the  Plant  afforded  to  the  curious 
Eye,  as  feen  whole  in  its  Element,  with  the  Afiill- 
ance  of  a  Magnifier,  whofe  Focus  was  not  fo  near, 
but  that  it  could  be  applied  on  the  Outfide  of  the 
Glafs  in  which  it  was  kept:  It  was  eafy  to  conceive 
that  the  Veficies  might  have  a  more  important 
Ufe,  than  that  affigned  to  them  by  thofe  who  had 
hitherto  offered  their  Conjedures  on  the  Subjed  5 
and  I  determined  the  trying  the  utmofl  Effeds  of 
the  Microfcope,  to  difcover  their  true  Nature.  To 
this  has  been  owing  the  Difcovery  of  the  Frudifi- 
cation  of  the  Corallines,  till  this  Experiment,  one 
of  the  Defiderata  in  Botany :  A  Thing  fo  far  in¬ 
deed  from  having  bben  underflood,  that  the  French 
Naturalifts  of  this  Time,  and  among  them  the 
eminent  and  ingenious  Juffieu^  have  determined  the 
whole  Race  of  them  to  be  no  Plants  at  all ;  but 
from  their  finding  Animals  lodged  in  feveral  Parts 
of  them  have  declared  the  Bodies  themfelves  to  be 
only  Cafes  made  by  fuch  Infeds  for  their  Habitation, 
This  is  an  Error  of  the  firfl  Magnitude  in  Natural 
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Philofophy,  and  it  has  ftrangely  gained  Ground. 
The  World  is  fond  of  every  thing  that  has  the  Re¬ 
commendation  of  Novelty,  and  has  but  a  Pretence 
to  Reafon.  The  French  have  in  general  received 
the  Syftem  ;  and  Linnaeus ,  afhamed  of  the  Ignorance 
hid  under  his  Arrangement  of  the  Cryptogamia, 
has  adopted  it,  and  at  one  Stroke  wiped  off  more 
than  five  hundred  from  the  Number  of  Plants, 
whofe  Frudtification  he  did  not  underfiand.  Strange 
that  Men  ufed  to  Inveftigations  of  the  natural  Pro* 
duclions,  fhould  not  fee  that  all  that  Apparatus 
vifible  in  many  of  the  Sea  Plants  could  not  be 
neceffary  to  the  Habitation  of  an  Animal!  But  5tis 
jhappy  that  Obfervation  can  now  abfolutely  put  a 
Stop  to  the  Progrefs  of  fo  unbounded  a  Mifchief 
die  next  Effeds  of  which,  would  probably  have 
been  the  proving  many  of  the  Land  Plants,  whofe 
Fructifications  are  lefs  diftinguifhable,  to  be  alfo 
Cafes  formed  by  Animals  which  chance  to  be  found 
living  in  them  •,  and  perhaps  Men  might  at  length 
haye  arrived  at  proving  the  Fungus’s  the  Fabrica¬ 
te  of  Snails  and  Beetles,  which  find  in  them  at 
once  Shelter  and  Food. 

Determined  on  difcovering  the  Structure  at  leaft 
4of  the  Veficleson  tliis  Vegetable,  I  feparated  one  with 
the  Point  of  a  Lancet  from  the  Plant.  I  don’t  pre¬ 
tend  that  the  firllAttempt  fucceeded,  but  after  fome 
Endeavours  I  got  off  one  entire.  On  bringing 
this  before  a  fingle  Magnifier,  which  from  its  natu¬ 
ral  Dimenfions,  about  equal  tothofe  of  the  Head  of 
a  fmall  Pin,  magnified  it  to  the  Size  of  a  Nutmeg. 
I  could  difcoyer  that  it  was  a  kind  of  Bladder,  formed 
x  pf 
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©f  a  Membrane,  not  extremely  thin,  yet  trans¬ 
parent;  and  that  tho’  hollow  it  was  not  perfectly 
empty.  Its  Surface  was  Smooth  and  glolTy,  co¬ 
vered  with  an  unctuous  Fluid,  and  of  a  whitifh 
Colour :  Its  Figure  elliptick,  or  what  we  exprefs 
Somewhat  improperly  by  the  Term  Oval,  obtufe 
and  equally  large  at  each  End:  No  Aperture  was 
vifible  in  any  Part  of  it  but  thro’  the  transparent 
Sides.  It  was  now  eafy  to  fee  that  the  Spiral  Line 
before  diftinguifhed,  began  at  the  very  Summit  of 
the  Veficle,  and  terminated  at  about  two  thirds  ol 
its  Depth.  From  this  Termination  of  the  Line, 
there  was  a  little  vacant  and  unoccupied  Space  ; 
but  from  the  Verge  of  this,  to  the  very  Safe  of  the 
Veficle,  there'were  again  drawn  not  one  Spiral  Line, 
but  Several  detached  circular  ones. 

Thus  much  was  difeovered  while  the  Body  was 
whole.  On  cutting  open  a  Number  of  them, 
and  employing  the  double  as  well  as  Single  Mi- 
croScope,  examining  them  in  all  Lights,  and  all 
Directions,  in  Portions  of  different  Bignefs,  and  in 
their  Element  as  well  as  dry,  the  whole  Frudtifica-* 
tion  of  the  Plant  was  perfectly  difeovered ;  and 
thefe  Veficles  were  found  to  contain  all  the  Organs 
of  it. 

The  Fru&ification  of  all  Plants,  from  the  Cedar 
to  the  Mofs,  or  as  our  Tranflators  have  chofe  to 
exprefs  it,  the  Hyffop  of  the  Wall,  is  performed 
by  different  Organs,  Some  of  them  containing  the 
Rudiments  of  the  Fruit,  in  the  Manner  of  an  Uterus, 
Some  the  fecundating  Matter,  which  is  in  all  alight 
and  extremely  Subtile  Powder  held  in  Veficles, 
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called  Anfhefs.  Thefe  laft,  are  from  their  O/Hcd 
called  the  male,  and  the  former  from  theirs  the 
female  Parts  of  the  Flower.  It  is  from  the  larger, 
afrd,  as  they  are  much  at  random  called,  the  more 
perfeCb  Plants,  that  we  can  be  able  to  judge  of 
thefe  Parts  in  the  more  minute  ones.  In  moll:  of 
the  larger  Plartts  the  male  and  the  female  Parts 
are  contained  in  the  fame  Flower,  in  others  they  are 
kept  diftindt,  and  grow  on  different  Parts  of  the 
fame  Plant ;  as  is  the  Cafe  of  the  Alder,  the  Birch, 
and  many  other  of  the  Trees,  and  in  all  the  Melon 
and  Cucumber  kind  :  In  the  latter  of  thefe  the 
feparate  Flowers  which  contain  either  of  the  Parts 
of  Frudfification,  are  in  their  other  Parts  entire  j 
in  the  former  it  is  not  fo  ;  and  in  many  of  the 
lefter  Plants,  the  mere  Organs  of  Fructification  are 
all  that  are  allowed,  and  there  is  nothing  of  the 
Apparatus  of  the  Cup  or  the  coloured  Leaves  of 
the  Flower. 

The  Sea  Plant  under  our  prefent  Confideration 
is  of  this  laft  Kind.  Nature  has  allotted  it  diftinCl 
male  and  female  Parts  of  Fructification  :  They 
are  placed,  not  together,  but  in  feparate  Ranges, 
at  a  Diftance  from  one  another  ;  and  they  have  no¬ 
thing  of  the  Apparatus  of  a  Cup  or  coloured  Leaves 
to  each,  but  are  (imple  and  naked  :  They  are  fufE- 
ciently  preferved  from  Injuries,  and  kept  to  their 
Maturity,  in  the  Veftcle  which  forms  the  general 
Covering  for  them  all. 

The  fpiral  Line  on  the  Innde  of  this  Veficle, 
occupying  two  thirds,  or  nearly  fo  much  of  its  Ca¬ 
vity,  is  the  Place  of  the  Adherence  of  the  male 
Flowers,  and  the  circular  Lines  toward  the  Bafe 

contain 
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contain  the  female.  The  Space  between  thefe  fe- 
veral  Lines  feparates  them  fufficiently  from  one  an¬ 
other,  but  if  it  did  not,  their  Forms  would  not 
fail  to  diflinguifh  them.  On  cutting  off  a  Segment 
of  the  Veficle,  with  the  upper  Parc  entire,  I  dis¬ 
covered  that  there  was  not,  as  I  had  fuppofed,  a 
fpiral  Line  marked  with  a  Ridge  or  Hollow  on  the 
Surface  of  the  Veficle,  but  at  the  very  Summit 
there  flood  a  minute  Pedicle,  fupporting  three  ex¬ 
tremely  fmajl  oval  Bodies,  fixed  without  feparate 
Peduncles  to  its  Summit.  This  was  the  beginning 
Point  for  a  Series  of  others  of  the  fame  Form 
which  fucceeded  it,  and  were  placed  after  one  ano¬ 
ther  in  the  Form  of  a  Spiral  continued  thro5  feveral 
Volutions.  They  flood  very  clofe  to  one  another, 
and  the  continued  Series  could  not  but  difcover  itfelf 
from  without,  in  Figure  of  a  Line  drawn  in  that 
Form.  Each  of  thefe  Bodies  is  in  itfelf  a  feparate 
male  Flower.  There  is  no  Cup,  no  coloured  Leaves, 
on  any  other  Part  of  the  ufual  Apparatus,  but  the 
Pedicle  which  anfwers  to  the  Stamen  or  Filament 
in  the  Centre  of  a  common  Flower,  grows  imme¬ 
diately  from  the  naked  Membrane  that  forms  the 
Capfule,  and  fupports  on  its  Top  three  Antherae. 
Thefe  are  the  oval  Bodies  before  mentioned  j  they 
are  very  minute,  their  Length  fcarce  equalling  half 
the  Diameter  of  the  Pedicle  or  Stamen  which  fup- 
ports  them,  and  they  hang  fo  loofely  that  they  are 
in  almofl  continual  Motion. 

The  female  Flowers,  which  are  the  Bodies  that 
occupy  the  lower  Part  of  the  Capfule,  and  form 
the  circular  Lines  there,  are  almofl  as  fimple  in 
theif  Strufture  as  the  male  ones.  There  are  no 
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elevated  or  depreffed  Lines  in  this  Part,  any  more 
than  there  is  a  fpiral  one  on  the  upper;  but  the 
female  Flowers  handing  dole  to  one  another  in  a 
drcular  Series,  form  the  Appearance  of  fuch  Lines, 
as  the  male  ones  in  their  Difpofition  do  that  of  a 
fpiral.  There  is  to  thefe  Flowers  no  Corolla  or 
Ornament  of  coloured  Leaves,  nor  is  there  any 
other  Part  of  the  Apparatus  of  a  Flower,  except 
the  Rudiment  of  a  Fruit  and  a  Receptacle  for  it. 

On  repeated  Obfervation  it  appears,  that  there 
are  in  this  Part  of  the  Veficle  a  Number  of  little 
Cavities  placed  together  fo  as  to  form  feveral  con¬ 
centric  Circles,  and  each  of  thefe  Cavities  per¬ 
forms  the  Office  of  a  female  Flower,  ferving  as  a 
Receptacle  for  the  Fruit  of  the  Plant.  Each  Ca¬ 
vity  is  of  the  fame  exadt  Figure  and  Dimenfion  ; 
they  are  very  fhallow,  of  a  circular  Figure,  and 
armed  with  three  pyramidal  Points,  placed  at 
equal  Diftances  at  the  Verge.  It  feems  indeed, 
that  each  Cavity  in  the  Surface  of  the  Veficle  is  lined 
with  a  femicircuiar  Cup  with  three  Denticulations 
on  its  Edge,  and  that  it  is  thefe  which  form  the 
pyramidal  Bodies ;  but  this  I  do  not  pretend  all  my 
Care  could  abfolutcly  find  the  Way  to  prove,  no 
Attempt  having  fucceeded  to  the  taking  out  fuch  a 
Cup  entire.  If  it  be  fo,  the  female  Flower  is 
more  of  the  Nature  of  the  per  fed;  ones  than  the 
male,  having  this  additional  Part  of  the  Apparatus 
of  Flowers  in  general.  In  the  Center  of  each  of 
thefe  Cavities  lies  one  of  the  Fruits,  and  in  the 
different  States  of  Maturity  they  make  a  very  va¬ 
rious  Appearance.  While  the  Fruit  within  is  very 
fmall,  the  three  pyramidal  Bodies  in  a  Manner 
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tlofe  the  Orifice  of  the  Aperture,  their  whole  Bo¬ 
dies  being  turned  inward  and  their  Points  meeting  in 
the  Centre.  During  this  State  of  the  female  Flowers 
the  male  ones  are  no  more  than  little  Protuberances 
of  no  determinate  Figure  ;  as  thofe  grow  to  their 
Maturity,  the  pyramidal  Bodies  feparate  and  be¬ 
come  eredl,  and  at  laft  recline  backwards :  The 
Fruit  within  encreafes  all  this  Time  in  Size,  and 
when  mature,  is  of  a  rounded,  but  fomewhat  de- 
prefled  Figure. 

Such  is  the  Appearance  of  the  Infide  of  one  of 
thefe  Veficles  at  the  Time  of  their  Maturity,  and 
’tis  eafy  to  uriderftand  the  Procefs  of  the  Fructifi¬ 
cation  :  The  whole  Apparatus  is  kept  dry  by  the 
furrcunding  Membrance  as  it  ripens  %  and  at  length 
the  Antherae  of  the  male  Flowers  burft  and  difcharge 
their  Farina,  whofe  natural  Gravity,  little  as  that 
is,  muff  carry  it  down  to  the  female  Flowers, 
where  it  performs  its  Office  and  fecundates  the 
Fruits.  When  this  is  perfected  the  Veficle  burfts, 
the  Fruits  roll  out  of  their  little  Cells,  and  theit* 
Gravity  carries  them  to  the  Bottom,  where,  if  they 
fall  upon  the  Sand,  they  periffi,  but  if  a  Stone,  a 
Sheik  or  any  other  folid  Body  receive  them,  they 
produce  their  Kind. 

It  might  have  been  natural  to  have  flopped  the 
Xnveftigation  here,  but  the  Globules  in  the  female 
Flowers  appeared  to  me  too  large  in  Proportion  to 
the  reft,  to  be  fingle  Seeds ;  I  examined  feveral  of 
them  with  the  largefl  Magnifiers  of  the  double 
Microfcope,  after  crufhing  them  with  the  Point  of 
the  Lancet  on  a  Plate  of  Glafs,  and  in  their  natural 
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Element :  The  general  Violence  had  hurt  many  of 
them,  and  I  plainly  difcovered  that  they  were  in 
reality  no  lefs  than  Fruits,  inftead  of  fingle  Seeds ; 
each  being  a  Capfule,  filled  with  a  great  Quantity 
of  a  mod  minute  Powder,  every  Grain  of  which  was 
undoubtedly  a  Seed  ;  each  Particle,  fo  far  as  the 
utmoft  Power  of  the  Microfcope  could  trace  i^,  be¬ 
ing  of  the  fame  equal  Size  and  Figure. 

The  Bottom  of  the  Veficle  where  the  female 

i 

Flowers  are  arranged,  is  always  indued  with  a  vif- 
cous  Moifture,  while  the  upper  part  is  ever  fo  dry. 
The  Fruits  themfelves,  when  feparated,  I  found  to 
be  always  covered  with  a  kind  of  a  Mucilage,  and 
on  their  being  burft  by  the  Violence  I  had  offered 
them  with  the  Lancet,  the  Seeds  did  not  come  out 
dry,  but  enveloped  with  the  fame  Kind  of  undtu- 
ous  Moifture. 

Such  is  the  Provifion  of  Nature  for  the  minuted 
of  her  Works.  Bodies  fo  light  as  thefe  Fruits 
might,  when  diflodged  from  their  Cells  in  the 
Veficle,  be  carried  up  in  the  Water  indead  of  fink¬ 
ing  *,  or  of  the  few  which  efcaped  the  general  De- 
ftrucdion  of  the  falling  on  an  improper  Bed,  the 
greater  Part  might  roll  off*  from  the  Pebbles  or 
Shells  that  had  received  them,  before  they  burd,  or 
even  after  they  had  opened  in  a  proper  place,  their 
Seeds,  before  they  could  fhoot,  might  be  walked 
off  from  it :  All  this  might,  it  all  mud  have  hap¬ 
pened,  had  the  Fruits  or  Seeds  been  left  dry.  But 
here  is  a  vifeous  Fluid  like  the  Slime  upon  an  Eel, 
which  is  not  to  be  wafhed  off  by  the  Sea  Water, 
extended  over  the  Surface  of  the  Fruit,  a  Hiding  it 
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in  finking,  and  when  fallen  on  a  proper  Balls  for 
its  future  Productions,  fixing  it  there :  Nor  when 
it  has  burft  are  the  Seeds,  (till  fmaller,  lighter,* 
and  an  eafier  Prey  to  Deftruftion,  from  the  dis¬ 
placing  they  might  receive  by  every  Motion  of  a 
Wave,  left  to  that  Fate.  The  fame  mucous  Fluid 
covers  them*  the  fame  Means  that  fecured  the 
whole  Fruit  in  its  Place,  keeps  every  feparate  Seed 
there  fo  long,  that  fome  at  leaft  take  Place,  and 
produce  a  Plant  like  the  parent  one.  *Tis  owing 
to  this  that  we  always  fee  a  Number  of  young  Plants 
of  this  Species,  near  the  Bafe  of  the  old  one,  if  it 
be  eflablifhed  on  a  Place  where  there  is  Room  •,  and 
that  while  Millions  of  the  Seeds  are  loft  which  fall 
upon  the  Sand,  there  are  ftill  Efficient  Numbers  of 
them  for  the  Continuation  of  the  Species,  that  are 
received  on  Shells,  Stones,  and  other  folid  Bodies, 
However  wonderful  the  FruftiEcation  of  this 
Plant  may  appear  to  thofe  unacquainted  with  the 
Proceedure  of  Nature  in  fimilar  Cafes,  the  Na- 
turalift,  while  he  is  pleafed  with  feeing  fo  much 
added  to  the  Difcoveries  in  the  Science,  will  reco~ 
left  that  there  are  other  Things,  in  fome  Degree 
refemblingit,  in  the  (Economy  of  the  other  Plants? 
and  that  under  Circumftances  where  the  NeceQit-ieS* 
are  not  fo  apparent.  That  the  minute  and  tender 
Flowers,  and  the  Rudiments  of  the  Fruit  in  a  Plant 
furrounded  with  Water,  and  liable  to  continual 
Agitation,  fhould  not  be  left  expofed  to  that  Ele¬ 
ment  as  thofe  of  common  Plants  are  to  the  Aftv 
feems  very  rational,  and  the  NecdTiry  of  a  light 
Covering,  like  the  Cafe  or  Capfule  of  this  Coral- 
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line,  even  altogether  neceffary.  But  it  is  not 
only  in  the  Sea  Plants  that  Nature  has  made  this 
careful  Provifion  lor  the  Security  of  the  Parts  ef- 
fential  to  the  Continuation  of  the  Species.  Tho’  in 
the  larger  and  more  robuft  ones,  we  fee  the  Ru¬ 
diments  of  the  Fruit  and  the  fecundating  Farina 
expofed  to  the  Air,  only  under  the  flight  Shelter 
of  the  Leaves  of  the  Flower,  it  is  not  fo  in  the 
minuter  Gbjeds.  Thofe  may  bear  the  Ruffling  of 
the  Wind,  but  there  are  others  too  tender  for  luch 
Infults,  tho9  at  the  fame  Time  too  minute  for  com¬ 
mon  Infpedion.  Among  the  leffer  Fungi,  which 
are  the  Objeds  of  microfcopical  Inveftigations, 
the  fecundating  Farina,  as  well  as  the  Rudiments 
of  the  fucceeding  Fruit,  are  too  delicate  to  bear 
the  lead  Injury  from  the  Air,  and  they  are  pre¬ 
ferred  as  carefully  from  the  Agitations  of  this  Me¬ 
dium,  as  thofe  of  the  Plant  which  has  given  Oc- 
cafion  to  this  Effay,  from  that  of  the  Water. 
Micheli  has  difcovered  this  in  fome,  and  myfelf  in 
a  great  many  more.  There  are  many  whole  Genera 
defcribed  in  the  firft  Part  of  my  Hiftory  of  Plants, 
whofe  whole  Frudification  is  contained  during  the 
Procefs  of  the  Impregnation,  in  a  Cafe  or  Covering 
fomewhat  analogous  to  this  Capfule  of  the  Coralline, 
and  the  Seeds  are  never  difclofed  till  when  the  Fruits 
are  perfedly  ripened  the  Cafe  burfts,  juft  as  in  this 
Plant,  to  difclofe  them. 

If  we  would  exprefs  a  Surprize  at  this  fecret 
Method  of  Impregnation  in  Plants,  fo  hidden  either 
by  their  Minutenefs,  or  by  their  Place  of  Growth, 
from  our  Inveftigations,  what  fhall  we  fay  when 
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*tis  added,  that  it  is  our  Unacquaintance  only  with 
even  the  larger  and  more  obvious  Vegetables,  nay, 
and  thofe  the  moft  familiar  about  us,  that  prevents 
our  feeing  the  fame  wonderful  Procefs,  the  fame 
Security  laboured  by  Nature  in  their  Propagation, 
Who  ever  faw  the  Flowers  of  the-  common  Fig- 
tree,  the  Fruit  of  which  is  fo  eternally  before  our 
Eyes  in  every  Garden  ?  The  Matter  of  the  Planta¬ 
tion,  perhaps,  never  miffed  them,  but  the  Servant, 
whofe  Bufinefs  is  about  the  Trees,  for  many  Ages 
had  looked  for  them  in  vain.  At  length  a  better 
Acquaintance  with  Nature,  and  the  Advantage  of 
Microfcopes,  led  us  to  the  Difcovery  j  and  what  is 
there  in  this  feemingly  wonderful  Organization  of 
the  Coralline,  that  does  not  fhew  itfelf  as  appa¬ 
rently,  tho*  the  Reafon  of  it  is  not  fo  obvious  in 
the  Fruit  of  this  common  Shrub  ? 

The  Fig-tree  does  not  produce  Flowers  which 
are  fucceeded  by  the  Fruit,  as  the  Apple,  the  Pear, 
and  the  other  Trees  of  our  Gardens  do,  but  its 
Fructifications  are  lodged  in  a  Capfule  or  clofc 
Cafe,  as  they  are  in  this  Sea  Plant,  and  that  Cafe 
is  the  Fig,  the  Fruit  itfelf.  The  Analogy  goes 
yet  farther:  There  are  in  the  Body  of  this  Fruit, 
as  in  the  Capfule  of  the  Inhabitant  of  the  Deep, 
feparate,  the  imperfeCt  male  and  female  Flowers ; 
and  thefe  are  difpofed  in  the  one  juft  as  they  are  in 
the  other,  the  male  ones  being  placed  in  the  Top, 
and  the  female  ones  about  the  Bottom  of  the  Fruit  5 
and  the  Capfule  of  the  Sea  Plant,  and  the  Fruit  of 
the  Fig,  when  called  by  their  proper  Name,  are 
no  dther  than  the  common  or  general  Cafe  or 
*  D  j  Cup 
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Gup  of  the  Fr  unifications.  In  both  are  contained 
the  Rudiments  of  many  Fruits  in  female  Flowers, 
and  in  other  Parts  of  both,  the  Antherae,  or  male 
Organs  of  Fr unification  to  impregnate  thefe.  Botfi 
are  preferyed  in  Security  within  the  Covert  of  the 
general  Cup  till  the  Bufinefs  of  Impregnation  is 
over,  and  after  this,  when  the  Seeds  are  ripened, 
the  Burfbing  of  the  Integuments  makes  Way  for 
their  filling  out,  to  be  received  into  proper 
Places  for  the  Produce  of  a  Tree  or  Plant  like 
the  former. 


ESSAY 

x 

V 


Natural  Hi  ft  or y  and  Philofophy. 


ESSAY  III. 

On  the  Nature  and  Properties  of  an  Infect 
not  before  known ,  which  inhabits  the  hollow 
Joints  cf  the  Sea-Plant  mention  d  in  the 
lafi  E/ay. 

IT  is  frequent  in  philofophical  Difquifitions, 
that  the  fame  Enquiry  produces  very  different 
Difcoveries.  The  Attention  that  is  paid  to  the 
immediate  Object  of  the  Inveftigation,  does  not 
fhut  the  Eye  of  the  Obferver  againft  what  elfe  may 
offer ;  and  the  State  into  which  the  Subjed  of  Ex¬ 
amination  is  put  in  order  to  favour  an  expeded  E- 
vent,  often  gives  Origin  to  another  not  lefs  intereft- 
ing,  tho5  beyond  the  Reach  of  Imagination  in  the  Ob¬ 
ferver.  Thus  it  happened  to  mein  the  Cafe  of  the  Sea- 
Plant  mentioned  in  the  preceding  Effay :  I  kept 
it  with  great  Care  in  the  utmoft  poffible  Vigour 
by  renewed  Quantities  of  its  proper  Element,  and 
preferved  it  from  Motion  and  Difcompofure  of  all 
Kinds,  that  I  might  fee  the  regular  Courfe  of  Na¬ 
ture  in  the  ripening  its  Fruits.  The  fame  Supply 
©f  a  frefh  Fluid,  and  Encouragement  of  Reft,  fa¬ 
voured  equally  an Obfervation  quite  new,  and  quite 
unexpected.  It  was  not  long  before  the  Dawnings 
of  this  appeared  in  the  Courfe  of  the  other  Invefti¬ 
gation  ^  but  as  the  Subjed  of  thefe  was  in  its  Na¬ 
ture  quite  detached  from  the  other,  tho*  the  fame 
Obj^  afforded  both,  I  determined  not  to  confound 
#  D  4  an 
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an  Account  in  itfelf  fufficiently  obflrufe,  by  the 
Mention  of  a  Matter  quite  foreign  to  it,  but  to  make 
the  accidental  Difcovery  the  Subject  of  a  diftinct 

• 

In  the  microfcopical  Examination  of  that  Plant, 
I  obferved  that  every  feparateDenticulation  was  hol¬ 
low  and  oval  *  and  that  in  the  Centre  of  each  there 
appeared  a  little  Aperture  communicating  with  the 
Cavity  within.  I  obferved  alfo,  that  each  of  thefe 
Denticulations,  was  a  kind  of  diftindt  Cafe,  its 
Cavity  not  corresponding  or  communicating  with 
that  of  any  other  Part  of  the  Plant,  but  being  fhut 
at  the  Top  by  the  natural  clofed  Extremity  of  the 
Denticulation,  and  at  the  Bottom  by  a  tranfverfe 
Membrane.  It  might  have  been  difficult  to  explain 
why  Nature,  if  this  Plant  was  only  to  be  confidered 
as  a  vegetable  Production,  fhould  contrary  to  the 
ofual  Courfe  have  taken  fuch  Precautions  in  fepa- 
rating  its  feveral  Cavities :  And  Sis  from  Reafon- 
mgs  of  this  Kind  (where  the  Principles  are  not  known 
to  thofe  who  prefume  to  argue  upon  them)  that 
the  Wifdom  of  Providence  is  arraigned.  We  Hart 
with  Horror  at  the  Name  of  the  Man,who  on  hear- 
ing  the  Syftem  of  the  Univerfe  explained  to  him 
in  an  erroneous  Manner,  replied,  That  had  he  been 
of  the  Creator’s  Counfel,  he  would  have  taught 
him  to  have  made  it  better!  But  we  are  to  know 
that  we  are  guilty  of  no  lefs  Impiety,  when  we 
cenfure  the  Oeconomy  of  the  leaft  of  his  Works. 
As  a  fuller  Explanation  of  the  Heavens  threw  the 
Cenfure  in  this  Cafe  not  on  the  Almighty  Hand 
that  fqrmed  them,  but  on  the  ignorant  Mind  that 

prefunded 
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prefumed  to  defcrihe  and  explain  before  he  under-? 
flood  them  ;  fo  in  the  moft  minute  as  well  as  in 
thefe  the  greateft  Objects  of  our  Attention,  ’tis 
our  Ignorance  only,  that  leads  us  to  cenfure  the 
Difpofition  of  the  Parts  *  and  a  more  perfect  Know¬ 
ledge  will  as  furely  lead  us  to  reverence  and 
adore  their  Author  in  one  as  in  the  other. 

In  however  unneceflary  a  Light  the  Separation 
of  thefe  feveral  Cavities  in  this  beautiful  Plant 

/  i 

might  appear  to  him  who  conlidered  it  only  as  a 
Vegetable,  the  Diftruft  will  turn  to  Admiration 
when  we  fee  them  each  the  Habitation  of  an  Ani¬ 
mal.  I  don’t  wonder  that  this  had  not  been  difco- 
vered  before  ;  it  does  not  appear  that  the  Plant  itfelf 
was  ever  brought  to  a  fair  Examination  ;  and  even 
under  all  the  Advantages  in  which  I  obferved  it,  the 
fir  ft  Appearances  that  made  Way  to  the  Difcoveryf 
would  very  naturally  have  led  to  a  Miftake,  on 
viewing  the  feveral  Parts  of  the  Piant  from  Time  to 
Time.  It  appeared  at  firft,  within  the  Compafs  of 
an  Hour  after  the  giving  it  frefh  Water  and  al¬ 
lowing  it  perfedl  Reft,  that  the  Apertures  I  had 
obferved  in  the  Centres  of  the  Denticulations  were 
not  open  in  all :  They  appeared  in  fome  under  the 
Form  of  Spots  of  a  bluifh  Cqlour  ;  and  as  the  Ob- 
fervation  continued,  thefe  Spots  grew  more  and 
more  numerous,  and  the  open  Holes  fewer  and 
fewer.  I  retired  from  the  Obfervation  full  of  Doubt 
about  this  Change  of  Appearance,  and  fufpe<5ling 
that  tk?  continued  Attention  had  made  me  lefs  in 
a  Condition  to  diftinguifh  with  Exa£tnefs.  After 
a  Rpecefs,  no  longer  than  was  neceftary  to  prepare 
r»?y  Eyes  by  Relaxation  for  a  new  Scrutiny,  I  re¬ 
turned 
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turned  with  great  Caution  not  to  didurb  the  Plant. 
The  Face  of  Things  was  now  greatly  changed  ;  in- 
Head  of  a  fimple  Spot  or  a  fiat  Covering,  as  it  ap¬ 
peared  to  mod  of  the  Holes,  there  arofe  from  all 
of  them,  certain  ered  and  prominent  Filaments. 
Two  of  thefe  with  great  Regularity,  raifed  them- 
felves  from  each  Aperture :  They  were  of  about 
half  the  Length  of  the  Denticulation,  and  of  a  pale 
blue  Colour.  On  examining  them  with  a  mode¬ 
rate  Magnifier,  they  appeared  of  a  gloffy  Surface 
and  tender  Strudure,  and  were  not  perfedly  of  a 
Thicknefs  all  the  Way,  but  larged  at  the  Top,  and 
that  in  fo  regular  a  Manner,  that  the  greater  Part 
of  their  Length  feemed  only  to  do  the  Office  of  a 
Pedicle,  fupporting  on  its  Top  an  Oval  Head, 
rounded  or  gibbofe  on  the  exterior  Surface,  and 
there  perfedly  fmooth  on  the  Superficies ;  on  the  in¬ 
ner  Side  flat,  and  there  granulated. 

In  the  Eagernefs  of  Heart  that  attends  a  Difco- 
very  of  this  Kind,  I  at  find  Sight  of  thefe  perfuaded 
myfelf  that  I  had  made  out  the  whole  Procefs  of  the 
Frudification  of  the  Plant  at  once :  The  Capfules 
which  I  had  not  then  examined  had  all  the  Appear¬ 
ance  in  the  World  of  Fruits,  or  the  Parts  of  female 
Flowers  j  and  nothing  could  appear  more  likely 
than  that  thefe  oblong  Bodies  were  the  male  Flowers, 
the  very  Figure  of  them  perfectly  refembling  that  of 
the  Stamina,  fupporting  on  their  Summits  the  An- 
tJiehfe  in  §  perfect  Flower. 

While  I  was  congratulating  myfelf  on  the^uccefs 
Of  the  Care  l  had  taken  to  keep  the  plant  Vi¬ 
gour,  and  on  the  {hooting  out  of  fuch  a  furprVfng 
Nuniber  of  thefe  Anthers?,,  there  appeared  at  the 
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Bafcs  of  two,  toward  which  the  Glafs  was  imme¬ 
diately  directed,  two  others  (hooting  up  and 
lengthning  under  the  Eye  as  I  examined  them.  I 
now  began  to  form  new  Expectations  of  the  Event 
of  thefe  Obfervations  :  Thefe  it  was  evident  could 
not  have  a  vegetable  Origin,  and  it  therefore  no 
longer  appeared  to  me  now  that  the  other  had. 
Thefe  at  their  full  Extent,  were  not  of  a  third  of 
the  Length  of  the  others,  nor  were  they  of  the  fame 
Form:  As  thofe  were  all  the  Way  of  a  Thicknefs 
to  the  Top  where  flood  an  oval  Head,  thefe  were 
largeft  at  the  Bafe,  and  became  fmaller  all  the  Way 
to  the  Summit,  where  they  terminated  in  a  Point: 
And  as  thofe  were  fmooth  on  the  whole  Surface 

4§ 

except  on  the  inner  Part  of  the  Head,  thefe  were 
all  the  Way  from  Top  to  Bottom  fmooh  on  rheir 
outer  Surface,  which  was  convex  *,  and  granulated 
all  the  Way  along  the  inner  Surface,  which  was 
plane. 

Thefe  Objedls  had  not  long  been  extended  to 
their  full  Dimenfions,  before  they  gave  Proof  of 
their  being  of  animal  Origin  by  their  Motions  *,  the 
(hort  ones  were  in  a  continued  Vibration  back¬ 
ward  and  forward,  and  the  longer  Pair  twilled 
themfelves  about  in  various  Diredions,  fometimes 
applying  their  flat  Surfaces  to  the  Plant,  and  fome¬ 
times  clapping  them  againfl  one  another.  It  ap¬ 
peared  that  after  a  few  of  thefe  Morions,  they  grew 
longer  ;  but  on  cafling  my  Eye  down  to  the  Bafe 
of  the«£  this  was  found  to  be  otherwife  *,  there  ap~ 
pearp  there  a  round  Body  thrufting  itfcdf  up  out 
of  $ie  Aperture  to  fome  little  height,  and  as  it 
Teemed  fixing  itfelf  to  the  Surface  all  about  the 
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Hole  by  a  Multitude  of  (lender  Filaments.  The 
Motion  of  the  four  oblong  Bodies  now  became 
more  and  more  free,  and  it  was  no  longer  a  Doubt 
but  that  what  now  offered  itfelf  to  View,  was  the 
Head  of  an  Animal,  furnifhed  by  Nature  with 
thefe  four  Parts  for  the  affifting  itfelf  in  the  procur¬ 
ing  its  Prey. 

Affured  thus  far  of  the  Nature  of  what  I  faw, 
the  next  Step  was  to  find  Means  of  viewing  fo  ex¬ 
traordinary  a  Creature  in  a  more  advantageous 
Manner.  The  Glafifes  ufed  to  examine  the  Appear¬ 
ances  of  the  Bodies  kept  in  Water  in  a  Glafs  Vefiel 
from  the  Outfide,  could  be  but  of  a  very  limited 
Efficacy  as  to  Magnifying,  tho5  capable  of  being  of 
infinite  Affiftance  in  Comparifon  of  the  Powers  of 
the  naked  Eye.  I  was  at  fome  Pains,  after  taking 
off  a  litde  Branch  of  my  Plant,  to  diffedt  feveral 
pf  its  Joints  while  it  lay  on  a  Plate  of  Glafs  in  fome 
Salt-water,  in  order  to  difengage  the  animal  Inha¬ 
bitants.  On  the  Motion  given  to  the  Water  in  the 
Vefiel  by  introducing  the  Sciffars  with  which  the 
Piece  was  cut  off,  the  Animals  had  all  with¬ 
drawn  themfelves  into  their  Cells  again,  fo  that  I 
had  no  Diredlion  now  for  the  finding  one,  but 
a  Suppofition  that  there  was  one  in  every  Cell, 

I  opened  a  great  Number  of  them  with  a  fine 
Lancet,  keeping  the  adjoining  Part  of  the  Plant 
fixed  down  by  the  Point  of  a  Needle  held  by  an 
Afliftant.  In  feveral  I  found  none,  in  mod  I  could 
diftinguiffi  the  Creature;  but  it  was  not  after 
many  Trials  that  I  had  feparated  feveral,  uie  of 
which  I  found  entire :  This  I  placed  in  a  little\jVa- 
ter  before  the  refiedting  Micrqfcope,,  and  as  it  v<$s 
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perfectly  lively  and  full  of  Motion  for  fome  Time, 
I  had  an  Opportunity  of  feeing  its  Form  and  Struc¬ 
ture  to  great  Advantage. 

The  Body  was  of  an  oblong  Form,  its  Length 
equaling  four  times  its  Diameter :  It  was  not  flat, 
but  rounded  in  the  manner  of  the  Body  of  a  Worm, 
and  its  Colour  a  pale  Blue :  Its  Head  was  of  a 
rounded  Form,  and  its  Tail  truncated :  Its  Eyes 
were  fmall  but  diftinguifhable,  and  its  Body  co¬ 
vered  with  Tuffs  of  Hair.  This  was  all  at  firffc 
difcovered  in  it,  but  as  it  put  itfelf  more  in  Mo¬ 
tion,  and  after  a  Time  died  by  the  Evaporation 
of  the  Water,  the  Continuance  of  the  Obfer- 
vation  thro*  the  feveral  different  Periods,  gave 
me  an  Opportunity  of  feeing  its  whole  Form  and 
Strudture. 

After  the  Confufion  of  placing  it  before  the  Mi- 
crofcope  and  darting  upon  it  a  Quantity  of  Light, 
which  it  could  not  have  been  ufed  to,  was  over,  the 
firft  Signs  of  Life  which  it  gave  were  by  a  Motion 
of  its  Tail;  this  it  turned  about  in  various  Direc¬ 
tions,  applying  it  to  the  Glafs  on  which  it  lay, 
turning  it  up  again,  and  moving  in  every  Direc¬ 
tion.  In  the  feveral  different  Pofitions  in  which 
its  Extremity  offered  itfelf  to  View,  under  thefe 
Contortions  I  had  abundant  Opportunity  of  feeing 
that  it  was  hollow.  It  has  a  round  Cavity  of  but 
fmall  Depth,  capable  of  Contradion  and  Dilata¬ 
tion  at  itj  Orifice,  and  furrounded  with  a  Number 
of  a  fldjiy  Fimbriae  or  flat  Filaments.  The  whole 
Bodv^  as  already  obferved,  is  covered  with  Hairs ; 
bur  >;hefe  thio’  as  (lender  as  the  Hairs,  are  quite  of 
a  different  Appearance,  and  evidently  fhew  them* 

fetve* 
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felves  to  be  of  a  flefhy  Structure.  After  a  Mul¬ 
titude  of  Contortions,  the  Creature  applied  the  trun¬ 
cated  Extremity  of  the  Tail  clofe  to  the  Surface 
of  the  Glafs ;  and  fixing  the  whole  Rim  of  the  Ca¬ 
vity  evenly  down,  faftned  itfelf  by  it,  in  the  Man¬ 
ner  in  which  we  fee  Children  in  Play  fallen  a  round 
Piece  of  wet  Leather  to  a  Stone,  in  order  to  lift  it  up 
by  Means  of  a  String  which  is  in  its  Middle.  The 
Ufe  of  the  Filaments  that  furrounded  the  Verge 
of  this  Cavity,  was  now  alfo  evident  they  were 
extended  every  Way  to  their  full  Length,  and 
ferved  as  fo  many  Cords  to  a  (lift  in  the  fixing  the 
Body  in  its  Place,  each  of  them  being  fattened 
down  its  whole  Length  to  the  Plate  of  Glafs. 

It  feems  neceflary  by  this  Apparatus,  that  the 
Animal  fhould  have  a  Power  of  fixing  itfelf  in  a 
very  firm  Manner  by  its  Tail  to  whatever  it  is 
upon.  The  Securiry  of  the  Lodgement  it  has  in 
the  Joint  of  the  Plant  renders  a  Care  of  this  Kind 
in  Nature  unneceffary,  and  I  could  by  no  Means 
reconcile  tnyfe-lf  towhaul  Taw,  till  on  examining 
the  Surface  of  the  Plant  in  the  other  Glafs,  and  care¬ 
fully  looking  over  the  little  Stones,  Shells,  and 
other  Matters  brought  from  the  fame  Place  with 
th  is  Plant  and  preferved  alfo  in  Sea-water,  I  found 
Multitudes  of  the  fame  minute  Animals  living  on 
them.  The  Ufe  of  this  Apparatus  was  now  obvious 
enough.  The  Creature  is  extremely  tender  in  its  Struc- 
/  ture,  and  if  not  capable  of  fixing  itfelf  in  this  fe- 
cure  Manner  when  on  the  Surface  of  asPlant  or 
other  Body,-  mutt  be  liable  to  Deftru&ion  by  being 
wafted  away  by  every  Motion  of  the  Water.  Von- 
fcious  of  its  own  Weaknefs,  it  Peeks.  Shelter  where- 
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ever  it  can  find  it ;  and  when  it  is  well  lodged,  this 
Apparatus  of  the  Tail  may  be  unneceflary ;  but  in 
its  other  State  it  is  its  immediate  Prefervation.  I 
found  many  of  them  in  the  little  Cavities  of  Stones, 
many  between  the  folding  and  fcaly  Coverings  of 
Shells,  and  a  Number  in  the  fpiral  Lines  of  the 
common  Wilk-fhell :  They  feem  every  where  to 
have  fought  with  great  Attention  for  a  Place  of 
Security,  but  never  to  have  found  it  fo  happily  as 
in  the  Joints  of  this  Plant. 

When  the  Creature  under  my  Obfervation  had 
fixed  itfelf  by  the  Tail,  it  began  to  move  its ' 
Body  about  with  great  Eafe  and  Alacrity,  the 
Eyes  became  more  diftind  than  before  by  the 
drawing  back  of  a  Membrane  which  had  in  part 
covered  them  ;  and  near  to  them  but  a  little  higher 
or  more  toward  the  Extremity  of  the  Head,  ap¬ 
peared  two  oval  Bodies,  which  I  knew  by  their 
Shape  to  be  the  Heads  of  the  two  longer  Arms 
with  their  rounded  and  gloffy  Surface  upwards. 
Thefe  I  found  were  always  applied  in  this  Manner, 
with  their  flat  Side  clofe  to  the  Head  in  a  time  of 
Reft-,  and  their  Pedicles  which  fupported  them 
when  extended,  are  like  the  Horns,  as  they  are 
called,  of  a  Snail,  capable  of  being  drawn  in  and 
thrufl:  out  again  at  Pleafure.  It  was  not  long  be¬ 
fore  I  had  convincing  Proof  that  this  Opinion  was 
right.  I  faw  the  two  Heads  inftead  of  being  flat, 
raife  themiHves  into  an  ered  -Pofture  on  one  End, 
and  immediately  after  they  were  carried  higher,  and 
the  Percies  began  tofhew  themfelves. 

"Lie  whole  Surface  of  the  Pedicles  and  the  outer 
Surface  of  their  Heads,  were  fniooth,  glofly,  of 
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abluiiii  white  Colour,  and  covered  with  a  mucoid 
Matter  like  the  Body  of  a  naked  Snail,  but  the  in¬ 
ner  Side  of  the  Head  which  is  flat,  and  which  I  had 
before  difcovered  to  be  granulated,  now  made  d 
furprifing  Appearance.  Each  of  the  Granulations 
appeared  to  be  of  a  hollow  Form  like  a  Cup,  nar** 
rowed  at  the  Bafe,  and  wideft  at  the  Rim,  and 
the  Verge  furrounded  with  a  Series  of  minute  and 
fcarce  perceptible  Hairs.  I  afterwards  found  that 
thefe  feveral  Cups  were  either  all  together  or  any 
one  of  them  feverally  capable  of  Contraction  and 
Dilatation  at  the  Pleafure  of  the  Animal,  and  that 
they  flood  fo  clofe  that  when  their  Mouths  were 
fully  opened,  they  touched  one  another  at  the  Ed¬ 
ges,  and  only  left  a  few  irregularly  formed  Aper¬ 
tures  between  them.  In  this  State  the  general 
Surface  appeared  almofb  fmooth,  in  the  other 
Extreme  of  Contraction,  each  of  them  was  drawn 
into  about  a  third  of  its  former  Diameter;  and  it 
was  in  this  State  that  it  appeared  fo  manifeftly  gra¬ 
nulated. 

Soon  after  the  Elongation  of  the  Pedicles  of  thefe, 
the  rwo  Aiorter  Arms,  if  they  may  be  fo  called, 
began  to  protrude  themfelves,  thefe  had  been  be* 
fore  wholly  invifible,  not  even  their  Points  ap¬ 
pearing  above  the  Surface  of  the  Skin  of  the  Head. 
The  whole  inner  Surface  of  thefe  I  have  before  ob» 
ferved  was  covered  with  Granulations,  and  thofe 
now  appeared  to  be  of  the  fame  Form  ^nd  Struct  ure 
with  the  others,  hollow,  and  capable  \ff  Dilata¬ 
tion  and  Contraction  at  the  Creature’s  Pleak>e, 

Thefe  four  Arms  were  no  fooner  extended  to 
their  due  Length,  than  they  were  put  into  Movjon, 
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and  that  in  a  very  variable  Manner ;  fometimes  the 
two  longer  ones  moved,  fometimes  only  the  two 
fhorter  5  and  at  certain  Intervals*  tho’  this  more 
rarely,  both  Pair  together.  The  Motion  of  the 
longer  Pair  confifte'd  of  Protrufion  and  Retra&ion, 
of  Eredlion  and  Depreffion,  and  of  Convolutions 
from  Side  to  Side,  all  performed  with  great  Eafe 
and  Rapidity.  Sometimes  the  two  Extremities 
would  be  applied  to  one  another  Flat  to  Flat,  and 
in  a  Moment  feparated  again  and  thrown  back  to 
the  utmoft  Diftance;  and  at  other  times  they  would 
ftrike  themfelves  with  Violence  to  the  Plate  of 
Glafs*  The  Motion  of  the  fhorter  pyramidal  Pair 
was  not  fo  fwift  nor  fo  varied,  they  were  fome¬ 
times  raifed,  and  fometimes  depreffed,  and  atTimes 
they  bent  themfelves  in  various  Convolutions,  and 
threw  their  Extremities  from  one  another  to  greater 
or  lefler  Diftances. 

During  thefe  Motions  I  had  an  Opportunity  of 
examining  their  Form  with  great  Attention  ;  and 
as  they  occahonally  left  every  Part  of  the  Head  of 
the  Animal  open  to  Obfervation*  I  fearched  with 
all  Diligence  for  the  Mouth,  but  could  difcover 
no  Aperture  in  any  Part  of  it.  After  a  great  many 
Repetitions  of  all  thefe  Motions,  the  Creature,  as 
the  Water  in  which  it  lay  began  to  dry  up  and  the 
Light  reflected  from  the  Speculum  of  the  Micfof- 
cope,  grew  more  and  more  offenfive,  became 
faint  and  feeble  :  At  length  it  extended  its  longer 
Pair  of  A^ns  to  their  utmoft  Length,  and  applied 
the  fiaLmirfaces  of  their  Heads  to  the  Plane  of 
Glafs  Sever  to  move  them  again  :  The1  fhorter  pair 
of  £trms  foon  followed  their  Example  y  they  alfo 
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extended  themfelves  to  their  utmofl  Di  men  lions, 
and  applied  their  fiat  Sides  clofe  to  the  Glafs.  In 
a  Minute  more  the  Water  was  all  gone  and  the 
Creature  dead. 

On  turning  the  Glafs  with  the  other  Side  up¬ 
wards,  I  had  a  happy  Opportunity  of  feeing  the 
real  Form  of  the  Granulations  on  the  Surface  of  the 
Parts  that  were  now  applied  to  it.  The  Creature 
had  extended  them  ail  to  their  full  Expanfion,  and 
they  were  fixed  in  that  happy  State  for  Ob- 
fervation.  They  refembled  fo  many  Saucers  ufed. 
to  fet  our  Tea-cups  in,  their  Cavity  was  fhallow, 
and  their  Rim  lurrounded  by  a  kind  of  Cord*, 
the  Part  of  which  that  was  now  applied  to  the 
Glafs  had  been  prefled  by  the  mufcular  Power 
of  the  Animal  into  a  Flatnefs,  and  was  fixed  down 
by  a  mucous  Matter  hardened  into  a  kind  of 
Glue.  The  Fimbriae  which  1  had  before  difeover- 
ed  round  the  Edge  of  every  Granulation,  and  which 
at  that  Time  had  the  Appearance  of  Flairs,  I  now 
faw  were  flefhy  Fibrills,  like  thofe  which  furround- 
ed  the  Tail,  and  contrived  for  the  fame  Purpofes. 
They  had  their  Origin  from  the  back  of  the  Cord 
or  elevated  Rim  of  the  Cavity,  and  ferved  •  to  fix 
it  down  to  the  Plane  with  a  greater  Strength. 
They  a£t  alfo  in  another  Capacity  on  Occafl- 
on,  ferving  to  dole  over  any  Infeft  that  may  be 
received  into  the  Hollow,  in  the  Creatures  fearching 
after  Prey,  and  confining  it  as  a  Net^  I  was  at 
the  Pains  to  count  the  Number  of  theikin  what 
I  determined  to  be  about  an  eighth  of  the  c  jrcu re¬ 
ference  of  one  of  the  Bodies,  and  numbered  twenty- 
feven  •,  fo  that  each  of  thefe  Angle  Granulations-  Jias 
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more  than  two  hundred  of  thefe  Filaments  to  play 
about  its  Surface,  to  entangle  any  minute  Creature 
deftined  for  the  Prey  of  this  Infed,  and  to  envelop 
it  and  prevent  its  Efcape  when  lodged  there. 

When  I  had  fatisfied  every  Doubt  in  regard  to 
the  Structure  of  thefe  little  Parts  of  the  Apparatus* 
it  remained  to  examine  what  I  had  not  yet  looked 
at,  the  Bulk  of  the  Animal.  To  this  Purpofe  I 
turned  up  the  Glafs  again  and  added  frefh  Water 
to  the  Place  where  it  lay,  and  after  a  few  Moments 
faw  it  fwell  to  its  firft  Dimenfions  and  reaffume  that 
Glofs  and  Luftre  which  it  had  loft  on  the  Evapo¬ 
ration  of  the  former  Water  and  its  becoming  dry** 
The  Body  at  firft  Sight  appeared  to  be  co¬ 
vered  with  Hairs,  but  upon  a  clofe  Examination 
thefe  appeared  not  to  be  indifcriminately  fcattered 
over  its  whole  Surface,  but  placed  with  great  Re¬ 
gularity.  It  was  eafy  to  fee  the  naked  Surface  of 
the  Body  between  the  Tufts  of  thefe  :  This  was  of 
a  blue  Colour,  of  the  glofify  and  mucous  Appear¬ 
ance  of  the  common  naked  Snail,  but  not  wrinkled 
as  in  that  Creature,  but  perfectly  fmooth.  The  Co¬ 
lour  was  that  of  the  Infide  of  many  of  the  Sea  Shells, 
a  fine  gloffy  radiant  White,  with  a  confiderabie 
Tinge  of  a  pearly  Blue,  not  diffus’d  regularly  thro’ 
it,  but  feen  as  a  changeable  Colour. 

At'fmall  Diftances  there  rofe  from  the  Level  of 
the  Body  Circles  of  little  flefhy  Tubercles,  refem- 
blingWarJI:  Thefe  were  low,  depreffed,  and  of  a 
bluer  C^iour  than  the  reft  of  the  Animal  •,  and 
from  yhe  Summits  of  thefe  arife  the  Hairs  in  con- 
fiderible  Tufts,  each  furnifhing  a  Kind  of  Pencil. 
Tfcfc  Number  of  fingle  Hairs  on  each  cannot  be  fcs* 
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fmall  as  five  hundred.  In  this  Manner  therefore 
are  the  Hairs  of  this  Animal  difpoled  in  Tufts,  not 
fingly,  and  thofe  Tufts  (land  on  flefhy  Tuber¬ 
cles  in  a  circular  Form,  furrounding  the  Body  at 
fmall  Diftances  with  naked  Spaces  between.  It  is 
not  eafy  to  fay  what  is  the  Colour  of  thefe  Flairs, 
nor  indeed  to  delcribe  their  Beauty.  They  have 
all  the  Colours  of  the  Rainbow,  Gold,  Purple, 
and  fiery  Red,  in  great  Glory,  and  above  all,  the 
rich  ihaded  and  varied  Green  and  Blue,  which  we 
fee  on  the  Neck  of  a  Drake  or  Peacock.  Which  of 
thefe  Tints,  or  whether  any  of  them  be  the  Ground 
Colour  of  the  Hair  itfelf,  there  is  no  determining. 
They  ihew  themfelves  in  Succefiion  in  the  Manner 
of  the  Colours  on  a  changeable  Silk,  or  to  ufe  a 
much  more  appofite  Allufion,  like  the  bright  Co¬ 
lours  of  the  Opal,  not  one  of  which  is  in  that 
Gem  the  ground  Colour,  that  being  a  pale  Grey. 

In  defcribing  what  I  firft  faw  of  this  Infedl  when 
raifing  its  Head  and  a  Part  of  its  Body  out  of  the 
natural  Aperture  in  the  Joint  of  the  Plant  which 
it  inhabits,  1  mentioned  a  Series  of  Fibrills  which 
it  extended  on  every  Side,  to  fix  it  in  its  Place, 
This  Obfervation  of  the  Body  of  the  Animal,  un¬ 
der  the  Advantages  of  perfedt  Reft,  and  a  larger 
Power  of  magnifying,  explains  that  Matter  per- 
fedtly.  Thofe  FibrilJs  are  thefe  Tufts  of  Hairs. 
The  Creature  at  its  Pleafure  raifes  one  or  more 
Joints,  if  they  may  be  fo  called,  of  its  Body  out 
of  its  Cell,  and  wherever  it  chufes  to  r&F  there  is 
one  of  thefe  circular  Series  of  Tubercles  lafett  upon 
the  Verge  of  the  Aperture  in  the  Plant,  anb^  the 
feveral  Tufts  of  Flairs  feparated  and  extended  iby 
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the  Medium,  refemble  a  circular  Range  of  Fibres 
or  Roots.  There  is  another  of  thefe  Series  alfo  juft 
within  the  Aperture,  as  they  (land  at  very  fmall 
Diftances  on  the  Body,  and  confequently  the  Crea¬ 
ture  is  kept  firmly  in  its  Situation,  and  not  at  all 
liable  to  be  driven  in  or  forced  wholly  out  of  its 
Cafe  by  Violence,  tho*  its  own  mufcujar  Power  of 
contra&ing  or  dilating  its  Body,  and  rendering 
thefe  Tubercles  rigid  or  flaccid,  makes  it  eafy  for 
it  to  move  either  Way  at  its  Pleafure. 

The  Form  of  this  fingular  and  hitherto  unknown 
Infedl,  being  thus  perfectly  under  ftood,  it  remained 
to  enquire  into  its  Manner  of  feeding:  A  Circum- 
fiance  about  which  all  the  Examinations  hitherto 
made  had  left  me  perfectly  in  the  Dark.  There 
are  no  Species  of  Animals  fo  extremely  rapacious 
as  thofe  minute  Creatures,  which  are  not  vifible  to 
us  except  by  the  AiTiflance  of  the  Microfcope* 
If  the  Birds  or  Beads  of  Prey  dedroyed  but  a 
hundredth  Part  of  the  Number  of  Animals  that  fall 
a  Sacrifice  to  the  Hunger  of  thefe  Minims  of 
Exidence,  the  Earth,  on  the  prefent  Sydem  of 
Things,  mud  in  a  few  Years  be  left  without  its 
brute  Inhabitants  :  But  Nature,  wherever  fhe  has 
implanted  the  Means  of  fuch  Dedrudlion,  has  pro¬ 
vided  a  Supply  necefTary  to  the  preferving  the 
Species  befide  anfwering  all  its  Calls.  There  is  in¬ 
deed  no  Series  of  Obfervations  under  which  we 
fo  droned/  fee  the  infinite  Wifdom  of  the  Creator 
pointed  out  to  us,  as  thefe  of  the  minuted  of  his 
Woyfs  ;  nor  is  it  a  little  Humiliation  to  our  Pride 
in  frur  own  Dignity  and  Importance,  that  he  has 
priced  fo  many  Attedations  of  his  Attributes  out 
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of  the  Reach  of  our  natural  Organs,  and  confe- 
quently  beyond  the  Acquaintance  of  the  far  greater 
Part  of  the  World. 

I  could  eafily  conceive  that  all  the  Motions  I  had 
hitherto  feen  in  the  Animals  kept  in  fait  Water  with 
their  Habitation- Plant,  had  been  in  Attempts  after 
Food ;  but  in  what  Manner  that  was  to  have  been  de- 
vouredby  a  Creature  in  which  I  had  not  been  able 
to  difcover  a  Mouth,  was  a  perplexing  Difficulty 
to  be  explained.  To  fuppofe,  as  the  Hurry  of  a 
modern  Naturalift  would  have  been  ready  to  do, 
that  each  of  the  Apertures  in  the  Arms  was  a 
Mouth,  were  too  much  out  of  the  Courfe  of  Na¬ 
ture.  It  was  no  Wonder  that  I  had  yet  no  Op¬ 
portunity  of  feeing  them  feed,  fince  the  Water  in 
which  I  had  kept  the  Plant  they  inhabited,  was  but 
an  artificial  Sea  Water,  prepared  by  Salt  difTolved 
in  common  Water.  The  Sea  abounds  with  In¬ 
fects  of  the  minuteft  Kind,  as  well  as  with  Animals 
of  the  largeft.  The  Microfcope  difeovers  in  every 
the  fmalleit  Drop  of  it,  Millions  of  Animalcules 
of  various  Forms  and  Sizes,  and  ’tis  on  thefe  that 
the  larger  Kinds,  fuch  as  the  Infedt  now  under 
Confideration  (for  fuch  it  is  in  Comparifon  of  them) 
feed.  Our  frefh  Waters  from  Ponds,  Ditches,  and 
other  flagnating  Places,  are  as  fully  peopled  with 
minute  Exigences  of  the,  animal  Kingdom  ;  not  a 
Drop  from  any  of  them  but  furnifhes  Millions. 
The  Water  which  I  had  chofen  for  the  ^ke  of  its 
Clearnefs,  was  not  of  this  Kind,  and  if  it  Vid  the 
Salt  added  to  it,  would  have  inftandy  deftroy^d  all 
the  Inhabitants,  ' 
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The  Method  of  feeding  thefe  minute  Sea  Infedls 
is  after  they  have  been  kept  awhile  in  fait  Water, 
uninhabited  by  any  thing  living  except  themfelves, 
to  put  frefh  Water  from  feme  Handing  Refervoir  in 
the  Place  of  the  fait,  and  tho’  Sick  with  the  Ex¬ 
change, as  they  are  unprovided  with  their  ufualFood, 
they  will  then  feize  upon  any  thing  living  that 
they  find  there.  Soon  after  the  Plant’s  recover¬ 
ing  its  Place,  and  the  new  put  in  frefh  Water 
being  Hill,  I  faw  Multitudes  of  Heads  and  Arms 
thruft  out  at  once,  in  Search  of  the  Infers  that 
crouded  one  another  in  every  Part  of  the  new 
Fluid.  I  found  it  would  be  difficult  to  fee  with  the 
Precifion  I  wanted  from  the  Apparatus  fixed  on 
the  Outfide  of  the  Glafs :  I  cut  off  a  fmall  Branch 
which  I  faw  well  inhabited,  from  the  Top  of  the 
Plant,  and  put  it,  with  fome  of  the  frefh  Water, 
into  one  of  thofe  concave  Glaffes  which  are  ufually 
fold  for  this  Purpofe,  as  Part  of  the  Apparatus  of 
the  double  Microfcope. 

This  was  no  fooner  placed  in  the  Focus  of  the 

Magnifier,  than  I  was  entertained  with  a  Sight  to 

which  I  wifhed  to  have  had  a  thoufand  Witneffes. 

The  Water  had  been  taken  from  a  large  Pond  in 

the  Fields  behind  Montague  Houfe,  and  was  fuller 

of  Animalcules,  and  fomewhat  larger  Infedts,  than 

I  think  I  ever  faw  any.  Thefe  played  about  in 

every  Part  of  it  unmolefted  by  and  unconcerned 

about  tWr  Change  of  Place,  or  any  Shock  the 

Motic; i attendant  on  the  doing  it  had  occafioned. 
'!*  *  #  ' 

I  wG  entertained  with  feeing  them  following  and 
praying  on  one  another,  and  with  tracing  the  Chace 
m  a  larger  after  a  fmaller,  both  perhaps  invifible, 
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except  by  the  Microfcope  ;  while  one  of  a  yet  larger 
Kind  was  clofe  behind  purfuing  the  Purfuer,  and  as 
ready  to  devour  him  as  he  to  gorge  himfelf  with 
the  other,  The  Inhabitants  of  my  Branch  of  Co¬ 
ralline  were  of  a  more  timid  Difpofition  :  It  was 
fome  few  Moments  before  they  appeared,  but  at 
length  theTops  of  the  larger  ones  began  to  (hew  them- 
felves,  then  the  fhorter,  and  in  due  Time  the  Head 
itfelf.  The  Difcovery  made  by  the  Eyes  of  fuch 
Plenty  of  Prey,  gave  an  inftant  Vigour  to  them 
all :  The  Heads  no  fooner  appeared  than  a  Part  of 
the  Bodies  followed,  and  fome  were  fo  eager,  that 
they  fell  out  of  their  Cells  and  defcended  to  the 
Bottom  of  the  Glafs. 

Various  are  the  Arts  of  Death,  not  only  from 
the  mifchievous  Inventions  of  Men,  but  from  the 
Provifion  of  Nature  for  its  feveral  Productions, 
Such  a  Scene  of  Butchery,  fo  univerfal,  fo  varied, 
and  fo  hurried  in  all  Parts,  human  Cruelty  itfelf 
never  offered.  It  would  not  perhaps  have  been 
eafy  for  the  Inhabitants  of  the  Fluid  to  have  efcaped 
thefe  Devourers  by  all  their  Arts,  but  Nature, 
which  gives  to  every  Animal  an  InftinCt  to  difcern, 
and  fome  Means  or  other  to  refift  or  to  avoid  the 
Creatures  which  will  be  apteft  to  deftroy  it,  had 
made  no  Provifion  againft  fo  ft  range  an  Incident  as 
now  carried  on  the  DeftruClion  of  her  little  Legions, 
The  Beafts  of  Prey,  if  it  may  be  allowed  me  to 
call  thefe  Animalcules  fuch  in  Comparim^  of  the 
others,  were  Enemies  that  never  could  mfrirally 
attack  (he  Creatures  that  were  now  their  ViCbVns  5 
Shey  were  Devourers  brought  as  it  were  from  ako- 
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ther  World,  and  Affailants  againfl  whom  no  Form 
cf  Defence  had  been  concerted. 

As  the  Creatures  which  were  the  Objects  of  this 
Definition  were  of  various  Forms  and  Sizes,  va* 
rious  Means  of  Death  were  ufed  againfl  them,  and 
every  one  of  the  hungry  Inhabitants  of  my  Coral¬ 
line  feemed  like  a  Briarius,  crufhing  different  Ob¬ 
jects  at  one  Inftant  in  his  different  Arms,  and  deal¬ 
ing  out  Deftrution  feveral  Ways  at  once.  If  the 
Object  of  Prey  were  fmall,  a  fmgle  Granulation  on 
the  Head  of  the  longer  Arm,  or  on  any  part  of 
the  Surface  of  the  fmaller  feized  it  at  once,  and 
direted  it  toward  the  Head  :  If  larger,  feveral  of 
them  grafped  it  at  once  ;  if  too  robuft  to  be  held 
with  Eafe  in  that  Manner,  the  flat  Surface  of  the  o- 
ther  Arm  was  brought  in  to  its  Afliftance,  they  were 
clapped  together  with  a  Violence  that  crufhed  the 
unhappy  Creature  to  Pieces,  and  to  which  ever  of 
them  it  then  adhered,  that  was  inflantly  bent  to¬ 
ward  the  Head  of  the  Animal.  If  a  longer  Animal¬ 
cule  came  in  the  Way,  the  fhprter  Arms,  which 
were  all  over  Granulations  on  one  Side,  feized  on 
it  and  twilled  it  to  Pieces  with  their  Contorfions ; 
and  if  a  yet  larger  and  more  troublefome  Creature 
offered,  for  Hunger  now  made  them  feize  on  every 
Thing,  all  four  were  employed  at  once  to  demo- 
lifh  it. 

It  was  with  a  Mixture  of  Pain  and  Surprife  that 
I  faw  twe^y  or  more  of  thefe  my  Coralline  Ani¬ 
malcule;  ‘  ^dealing  Definition  fo  many  Ways  at 
once,.; among  an  innocent  and  defencelefs  Race; 
but  to  comprehend  the  Procefs  of  the  Creature* 
caOTg  what  it  thus  deflroyed,  I  was  obliged  to 
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confine  my  Area,  and  adapt  larger  Glaffes  to 
take  in  only  a  Angle  Gbjedl  at  once.  I  luckily  had 
a  very  vigorous  Animal  on  this  new  Regulation 
immediately  in  the  Focus  of  the  Microfcope.  It 
was  fo  far  wearied  with  Slaughter  that  its  Motions 
were  flower,  and  confequendy  more  eafy  to  be 
watched  ;  and  as  it  had  already  fatisfied  the  Ra¬ 
vening,  tho’  not  the  utmofl  Cravings  of  its  Ap¬ 
petite,  it  was  the  more  eafy  to  be  underflood  in  all 
its  (Economy.  Happily  for  the  Obfervation,  this 
was  one  which  had  on  the  fir  ft  Onfet  thrufl  out  its 
Body  a  great  Way  from  the  Cell ;  and  it  had  not, 
or  perhaps  in  its  diflended  State  from  fuch  a  Quan¬ 
tity  of  Food,  it  could  not  draw  it  back.  I  law  it 
{till  deftroying:  The  firft  Qbjedl  that  occurred  for 
its  fwallowing  was  a  round  Animalcule,  pellucid 
as  an  empty  Bubble,  and  feeming  to  promife  very 
little  for  its  Nourifhment :  This  was  feized  by  one 
of  the  Granulations  on  the  lower  Part  of  one  of 
the  fhorter  Arms.  I  could  fee  the  Cup  contradl 
upon  it  the  Moment  it  was  received,  and  the 
Fibrills  that  ornamented  its  Edge  throw  themfelves 
over  it.  After  an  Inftant  thus  fpent,  in  which  I 
am  perfuaded  the  little  Creature  was  prefled  to 
Death,  the  Verge  of  the  Cup  opened,  and  the  Fi¬ 
brills  of  the  upper  Part  of  it,  in  their  drawing  back 
took  the  Creature  with  them  and  delivered  it  to 
the  Fibrills  on  the  Verge  of  the  Cup  next  above 
it.  It  was  in  a  Moment  rolled  overVhe  Hollow 
of  that  Cup,  without  either  the  Verge  cl n trading 
to  dole  upon  if,  or  the  Fibrills  converging  l;ver  it, 
and  delivered  by  the  Fibrills  of  its  upper  VeJge  to 
to  the  lower  ones  of  the  next.  In  this  Manner  I 

faw 
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faw  it  rolled  along  the  whole  Space  of  the  Arm  up 
to  its  Top,  with  a  moft  amazing  Rapidity  and  Ac¬ 
curacy.  When  arrived  at  the  Summit  it  was  re¬ 
ceived  by  a  larger  and  deeper  Cup,  which  I  had 
not  before  obferved,  but  which  I  now  found  ter¬ 
minated  each  of  thofe  Arms,  and  by  that  delivered 
fomewhere,  but  it  was  impoflible  for  me  to  fee 
where.  The  Arm  lengthened  itfelf  at  the  Point  as 
foon  as  the  Prey  was  fixed  in  it,  and  turning  over 
the  Head  came  back  in  an  Inftant  without  it. 

It  was  eafy  for  me  to  conclude  from  this,  that 
the  Mouth  was  fomewhere  in  the  under  Part  of  the 
Head  ;  and  it  was  with  fome  Pains  that  I  at  length 
turned  the  Qbjedt  in  fuch  a  Manner  as  to  get  that 
Part  of  it  within  the  View  of  the  Microfcope.  In 
this  Situation  it  was  when  one  of  thofe  minute  In¬ 
habitants  of  the  Fluid,  which  the  Microfcope  dif- 
covers  to  befomewhat  of  the  Shape  of  a  Caterpillar, 
rolled  its  unweildy  Back  toward  the  Part  of  the 
Water  where  it  was,  and  unhappily  for  itfelf,  fixed 
on  the  Plant  juft  below  the  Aperture  of  the  Joint 
at  which  the  Body  of  the  Animal  now  flood  out. 
The  Creature  ha,d  no  fooner  difeovered  its  Prey 
than  the  Tops  of  both  the  longer  Arms  were 
brought  to  bear  upon  it,  and  by  a  hidden  clofing 
together  crufhed  it  to  death.  I  had  yet  been  able 


to  difeover  no  Mouth  to  the  Animal,  but  now  a 
Membrane  drew  back  from  the  Middle  of  the 
Neck  of  tlA  Creature,  and  difeovered  an  Opening 
of  a  fen  nlunar  Figure  which  gaped  for  its  Prey. 
The  Arm,  to  the  Top  of  which  the  dead  Animal¬ 
cule  hung,  drew  itfelf  toward  the  Mouth  by  an 
eafy  Motion,  the  Creature  was  received  into  it  in 
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an  inftant,  and  the  Membrane  immediately  after 
flying  up  into  its  Place  as  if  it  had  been  all  the 
while  before  held  back  by  Force,  covered  the 
whole  Aperture,  and  made  no  Appearance  at  the 
Place  where  it  joined  the  reft  of  the  covering  of 
the  Neck,  unlefs  that  of  a  circular  Fold  or  Ring, 
fuch  as  we  fee  on  the  Bodies  of  almoft  all  the 
Infers. 

Such  is  the  Hiftory  of  an  Agimal,  hitherto  quite 
unknown  to  the  World,  the  Inhabitant  of  a  Plant 
known  only  by  its  external  Form,  and  by  that  fo 
imperfectly,  that  it  is  not  eafy  to  find  from  all  that 
the  botanical  Writers  have  faid  on  it  whether  any 
of  them  had  feen  it  in  any  Degree  of  Perfec¬ 
tion.  As  both  the  Plant  and  the  Animal  have 
been  very  thoroughly  examined  on  this  Occafion, 
and  happened  to  be  in  a  State  to  give  the  beft 
Proofs  of  their  Nature  on  fuch  an  Examination, 
it  may  be  no  improper  Place  here  to  fpeak  in  ge¬ 
neral  of  the  New  DoClrine  eftabiifhed  in  regard 
to  the  Sea  Plants  by  fome  Perfons  who  had  feen 
but  imperfectly  fomething  of  what  has  appeared 
in  the  Procefs  of  this  inveftigation. 

That  every  Cavity  in  every  folid  Body  which 
lies  under  Water  affords  a  Recefs  for  fome  Animal 
or  other  is  certain ;  many  of  them  to  a  thoufand 
different  ones,  and  many  different  Cavities  to  the 
fame  Species.  The  feveral  Folds  of  the  Oyfter- 
fhells,  the  fpiral  Hollo  wings  of  theWilI&^  and  other 
turbinated  Shells,  the  longitudinal  FurrotfT  of  the 
Cochleae  and  the  very  Species  of  the  Murex,^vhich 
have  them  foliated  and  hollow,  are  all  while  the 
feveral  Shells  are  in  the  Sea  inhabited  by  Numbers 
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of  Animalcules.  The  Sea  Plants  in  the  fame  Man¬ 
ner  afford  Cavities  which  are  as  much  inhabited  as 
thofe,  but  no  more  fo. 

The  Vegetation  and  Means  of  Accretion  of  the 
Sea  Plants  in  general  as  they  have  no  Roots  like 
thofe  of  the  Land,  has  perplexed  many  Naturalifts, 
and  is  a  Subject  that  (hall  be  treated  at  large  in 
one  of  thefe  fucceeding  Effays.  The  French ,  who 
have  been  very  pretty  Fiddlers  in  natural  Know¬ 
ledge  of  late  Years,  tho’ excepting  for  the  Difco- 
veries  of  their  immortal  and  indefatigable  Reaumur , 
no  great  Matter  has  been  really  added  to  the 
Science  by  them,  had  at  Times  found  thefe  animal 
Inhabitants  in  the  Corails  and  in  others  of  the 
Sea  Plants.  JuJJieu  in  particular,  in  a  Treatife 
which  he  has  publifhed  on  the  Corails  of  the 
Baltic,  finding  thefe  animal  Inhabitants  very  nu¬ 
merous  in  feveral  of  them,  has  given  it  as  his 
Opinion  that  thofe  Sea  Productions  are  not  Ve¬ 
getables  as  has  been  generally  fuppofed,  but  that 
the  Corails,  Corallines  and  the  like,  are  in  reality 
no  more  than  Cafes  or  Cells  formed  by  thefe  feveral 
minute  Creatures  for  their  Habitation.  What  a 
Syftem  !  to  make  the  regular  Shoots  of  red  Coral  1, 
the  ramofe  and  elegant  Shrubs  of  White,  the  ten¬ 
der  and  delicate  Compofition  of  the  Corallines,  finer 
than  any  of  the  Land  Plants,  all  the  Structure  of  lit¬ 
tle  inconfiderable  Infects  which  have  chanced  to 
find  a  hiding# Place  in  them. 

The  happy  Difcovery  of  the  Fructifications  in  this 
Coralline  is  alone  fufficient  to  overthrow  the  whole 
unnatuial  Syftem,  but  there  are  a  thoufand  Inftan- 
ces  yiorc  of  equal  Validity  to  prove  it.  1  have 
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been  grieved  to  fee  Linnceus ,  an  Author  too  fond 
of  Novelty,  whether  the  Product  of  his  own  Brain 
or  of  another’s,  adopt  this  Syftem  :  But  I  know  he 
has  with  all  his  Flights  fo  much  Truth  and  Can¬ 
dour  in  him  ;  and  has  fo  much  at  Heart  the 
Promotion  of  natural  Knowledge,  that  notwith- 
ftanding  his  Diflike  to  Microfcopes,  he  will  repeat 
this  Experiment  from  me ;  and  when  he  has  feen 
what  he  will  fo  well  underftand  in  the  Veficles  of 
this  Plant,  I  am  confident  he  will  give  up  the  Au¬ 
thor  of  this  irrational  Syftem,  and  reftore  the  Sea 
Plants  to  the  Place  they  have  hitherto  held  in  tha 
Rank  of  vegetable  Productions. 
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E  S  S  A  Y  IV. 

On  a  peculiar  kind  of  Sand  found  on  the  Shores 

of  Minorca. 


H  E  natural  Productions  of  the  diftant  Parts 


X  of  the  World,  whether  of  the  Animal,  the 
Vegetable,  or  the  Mineral  Kingdoms,  are  many 
of  them  fo  extremely  different  from  thofe  of  our 
own,  that  judging  by  what  we  fee  within  the  nar¬ 
row  Limits  of  this  little  Ifland,  and  in  general  of 
but  fome  very  fmall  Part  even  of  that,  we  are  apt 
to  difcredit  the  Relations  brought  us  by  thofe  who 
have  been  el  fe  where.  I  would  not  infer  that  there 
have  not  been  People,  who,  naturally  fond ‘of  excit¬ 
ing  Admiration,  have  invented  incredible  Stories 
and  vouched  for  their  having  been  Witneffes  to 
them  in  fome  remote  Part  of  the  World  ;  but  giv¬ 
ing  up  all  the  ferious  as  well  as  jocofe  Lilliputian 
and  Brobdignaggian  Hiilories,  there  remain  a  thou- 
fand  Things  wonderful  in  the  higheft  Degree  to 
us,  tho9  familiar  to  thofe  who  have  been  more 
converfant  with  the  World.  *Tis  a  mean  and 
narrow  Partiality  to  our  own  Country  to  fuppofe 
the  Accounts  of  Things  produced  in  others  are  falfe, 
becaufethey  defcribe  them  as  more  elegant,  great  and 
valuable,  that?  thofe  of  our  Own  :  We  have  Advan¬ 
tages  in  the  moral  Syftem  of  Things  that  may  well 
fupport  t*is  in  holding  our  Ifland  above  all  upon 
the  Earth ;  England  is  the  Country  of  Literature 
and  Liberty  *  may  (he  enjoy  that  Tide  for  ever. 
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may  her  Sons  be  proud  of  it ;  but  ip  the  natural 
World  nothing  lefs  than  a  ridiculous  Partiality 
can  lead  us  to  fuppofe  we  excel,  or  make  indeed 
any  Approaches  toward  equalling  the  Eafl ,  the 
American  Dominions,  or  even  the  neighbour  Con¬ 
tinent.  Gold  and  Gems,  whence  come  they  but 
from  the  remoteft  Places  ?  While  we  command 
them  we  mud  not  deny  that  other  lefs  happy 
Countries  produce  them*  The  Savages  of  the 
Defarts,  tho’  mifchievous,  yet  wonderful,  Nature, 
while  die  has  denied,  us  the  more  definable  Chil¬ 
dren  of  a  nearer  Sun,  has  kept  from  us  alfo  thefe, 
and  we  have  fcarce  a  Serpent  that  is  either  beauti¬ 
ful  in  its  Colouring,  or  fatal  in  its  Bite.  The  Vi¬ 
per,  the  almod  only  Reptile  we  have  of  an  real 
Terror  among  us,  tho*  fuppofed  capable  of  indicating 
a  mortal  Wound,  has  fcarce  ever,  perhaps  never, 
been  known  abfolutely  to  occafion  Death. 

We  are  not  to  favour  a  Partiality  to  our  own  Pro* 
dudlions  to  the  Encouragement  of  Ignorance  on 
the  Subjedt  of  thofe  of  other  Places,  nor  to  in¬ 
dulge  the  limited  Conceptions  that  an  Igno¬ 
rance  of  the  World  would  confine  us  under:  We 
are  not  to  difcourage  an  Earneftnefs  in  difcovering 
or  an  Opennefs  in  communicating  what  has  been 
feen  by  denying  our  Affent  to  Things,  becaufe 
new  or  ftrange,  or  to  repay  the  Man  who  would 
inftrudt  us  with  an  Impeachment  on  his  Veracity. 
Every  Thing  that  is  new  isitrangef  Familiarity 
with  Objects  alone  can  make  our  Conceptions  of 
them  fit  eafy  upon  us.  The  Effedls  of  the  Mag¬ 
net  !  would  any  Man  have  believed  them  who  had 
not  feen  or  heard  of  them^  before !  yet  there  mud 
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have  been  a  Time  when  they  were  new  to  all  but 
the  Difcoverer,  and  where  that  Difcovery  mu  ft  have 
been  liable  to  as  much  Unbelief,  and  he  that  fpoke 
of  it  as  a  Fad  to  as  much  Contempt  as  the  AF 
ferters  of  any  thing  new  to  us  now.  Even  within 
thefe  twenty  Years  would  any  one  have  believed 
that  a  Man  could  at  his  Pleafure  communicate  that 
amazing  Quality  to  Iron  !  or  if  a  Perfon  of  Science 
had  been  informed  of  the  apparently  impoflible 
Means  by  which  this  was  to  be  done,  would  he 
not  have  difbelieved  the  one  and  laughed  at  the 
other?  Yet  we  have  feen  the  Fad  from  Savary ,  and 
his  firft  Attempts  in  it,  to  the  Completion  of  all  that 
could  be  expected  from  it  in  the  Labours  of  Dz.Knigbt. 
Eledricity  might  be  produced  as  another  Thing, 
the  Effeds  which  we  believe  upon  the  Convidion 
of  our  Senfes,  but  which  we  fhould  have  been,  I 
am  afraid,  very  apt  to  diferedit  had  we  only  heard 
of  them.  Multitudes  of  other  the  happy  modern  Im¬ 
provements  in  Science  might  be  called  in  to  eluci¬ 
date  this,  and  plead  for  our  Belief,  at  leaft  to  dif- 
countenance  that  Contempt  with  which  we  too  fre¬ 
quently  receive  the  Notices  of  new  Dilcoveries  or 
Accounts  of  Things,  different  from  thofe  with 
which  we  have  at  all  Times  been  familiar.  The 
great  Purpofe  of  thefe  Effays,  is  by  fome  new  and 
fmgular  Difcoveries  to  introduce  the  more  known 
Parts  of  Natural  Hijlory  and  Philofophy  in  a  fami¬ 
liar  and  intel^gible  Form  to  the  Acquaintance  of 
Numbers  who  are  yet  Strangers  to  them  •,  and  as 
the  fetting  the  Minds  of  every  Body  right  in  re¬ 
gard  to  the  Principles  as  well  as  the  peculiar  Ob-> 
jeds  .iof  thefe  Studies,  is  a  great  Part  of  the  Attempt, 
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the  Reafonings  upon  the  mod  general  Subjects 
mud  not  be  edeemed  Digreflions  from  the  parti¬ 
cular  Qbjeds  of  the  EJfays  ;  fince  it  is  in  fome  De~ 
gree  at  lead  for  the  introducing  of  thefe  that  the 
Objects  themfelves  are  feleded. 

In  this  View  to  defcend  from  the  more  abdrufe 
Sciences  to  thofe  which  are  more  immediately  the 
Theme  of  thefe  Invedigations,  who  would  have 
believed  at  a  fird  Report,  unlefs  guided  to  it  by 
fuch  a  general  Send  as  this  of  the  vad  Variety 
of  Nature,  and  the  little  our  little  Spot  can  fhew 
us  of  it,  that  there  was  fuch  a  Creature  as  a 
Bird  in  a  Manner  without  Feathers,  the  Co  fib- 
wary  ?  another  with  fuch  a  Beak  as  the  Brafili- 
an  Magpye,  larger  than  its  whole  Body  ?  or  that 
an  Animal  like  the  Polype,  had  a  Principle  of 
Reprodudion  of  the  mod  eiTential  Parts,  the  Head, 
and  Organs  of  Senfation  and  Digedion,  within  it- 
felf,  and  that  no  Part  ever  fo  fmall  could  be  cut 
off  from  it  which  would  not  reproduce  all  the  dif¬ 
ferent  ones  and  become  an  entire  and  perfed  Ani¬ 
mal  ?  The  Brafilian  Fidies,  is  it  not  beyond  all 
Conception  founded  only  on  what  we  fee  about  us 
that  there  can  be  fuch  ?  And  who  that  had  feen 
nothing  of  the  Bird  Kind  larger  than  the  Swan  or 
fmaller  than  the  Wren,  would  have  but  a  general 
Belief  that  Nature  could  do  more  than  he  has  feen  ?  or 
have  credited  the  Accounts  of  an  Odrich  caller  than  the 
Horfe  and  his  Rider,  or  of  the  Humming  Bird,  fmal- 
ler  than  the  Bee,  and  worn  as  a  Pendant  in  the  Ears  of 
an  American  Beauty  ?  Martegrave ,  whenhedeferibed 
the  Produdionsof  the  Brofils ,  was  fufpeded  to  have 
figured  Creatures  of  his  own  Imagination  5  bt't  tho* 
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one  Age  fuppofed  them  Fictions,  the  next  had 
Proof  that  they  were  Fads. 

It  is  not  only  in  the  more  eminent  and  difHn- 
guifhed  of  her  Produdions  that  Nature  fhews  more 
Profufion  of  Excellence  in  thofe  of  other  Coun¬ 
tries  than  of  our  own  •,  the  Erne  Qbfervation  may 
be  made  in  thofe  which  we  hold  mod  inconfide- 
rable.  The  Sand  which  dirts  our  Feet  in  this  Coun¬ 
try,  is  on  the  Coafl  of  Afric  pregnant  with  Gold,  and 
in  fome  Parts  of-  South  America,  with  Fragments  of 
Gems:  An  Objed  of  this  Kind  is  the  immediate 
Subjed  of  the  prefent  EiTay  *  but  before  I  enter  on 
the  Defcription  of  it,  it  may  be  proper  to  determine 
what  is  generally,  fince  that  is  nctexadly  what  fhould 
be  properly,  underltood  by  that  Word. 

We  are  apt  to  apply  the  Term  Sand  to  any 
hard  ftony  Matter  which  we  find  in  form  of 
Powder,  be  the  Particles  of  which  that  Powder  is 
compofed  coarfer  or  finer.  We  are  to  know  how¬ 
ever,  that  there  are  two  very  diftind  kinds  of 
Things  that  occur  to  us  under  that  Form  ^  the  one 
a  coarfe  Powder  naturally  and  originally  fuch,  the 
other,  an  unconneded  Quantity  of  Particles  of  Mat¬ 
ter,  being  indeed  in  their  prefent  State  a  Powder  alfo, 
but  which  have  at  fome  Time  been  united  together 
fo  as  to  form  a  kind  of  Stone.  We  have  in  En¬ 
gland  Stones,  which  tho5  tolerably  firm  while  in  the 
Earth,  yet,  contrary  to  the  Nature  of  other  Kinds 
that  grow  harder  on  being  expofed  to  the  Air,  are 
no  fooner  laid  open  to  its  EfiFeds  than  they  moul¬ 
der  into  loofe  Particles  and  form  a  kind  of  Sand. 

The  Opportunities  of  their  being  thus  difunited 
within  Land  arc  but  rare,  but  when  fuch  Stones,  and 
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there  are  Multitudes  of  different  Kinds  of  them, 
are  expofed  to  the  Air  in  the  Cliffs  on  the  SeaCoaft, 
they  moulder  gradually,  and  the  Powder  that  falls 
from  them  runs  down  to  the  Shore  and  difcovers  it- 
fclf  in  a  long  Courfe  as  far  as  to  the  Water.  We  have 
of  thefe  on  the  Scotch  Coaff,  but  they  are  not  very 
Angular:  In  the  Eaft  they  are  formed  of  difunited 
Stones  of  greater  Beauty,  and  confequently  them- 
felves  make  a  more  elegant  Appearance  ;  nor  are 
there  wanting  Inftances  of  very  beautiful  ones  near 
home. 

I  had  been  frequently  told  by  the  Gentlemen 
vyho  went  backward  and  forward  between  England 
and  Minorca ,  that  there  were  Sands  running  down 
in  this  Manner  on  the  Shores  and  out  of  the  Cliffs 
of  that  Ifland,  which  had  all  the  Beauty  of  the  fined: 
Marble,  and  all  the  Luftre  of  Gems ;  and  that  when 
the  Sun  fhonenpon  them,  they  were  fo  bright  that 
the  Eye  could  not  bear  to  look  at  them.  I  had 
been  earned:  in  my  Requeft  to  obtain  fome  of  thefe 
elegant  Powders,  and  about  two  Years  ago  I  fuc~ 
ceeded:  I  imagined  by  the  perfect  Silence  of  every 
Body  on  this  head,  that  my  Specimens  were  the 
Arfl  that  had  come  into  England  of  fo  curious 
a  Production:  I  waited  on  that  Father  of  Na¬ 
tural  Hiftory  among  us  Sir  Hans  Sloane ,  with  a 
Quantity  of  the  mod:  beautiful  Species  as  a  Prefent ; 
but  I  found  he  had  already  many  Years  ago  receiv¬ 
ed  it  from  the  fame  Place.  It  appealed  ftrange  to 
me  that  fo  Angular  a  Thing  fhould  have  been  fo 
long  known  among  us,  and  all  the  Time  unde- 
fcribed  and  unexamined  :  I  encreafed  the  Specimen 
of  my  honoured  Friend  with  the  Addition  of  lwhat 

I 


Natural  Hijlory  and  Phihfophy.  69 

I  had  brought,  and  fat  down  to  a  careful  and 
thorough  Examination  of  the  reft. 

To  the  naked  Eye  it  appeared  as  it  had  been  de¬ 
fer  i  bed  to  me,  a  moft  beautifully  variegated  Mat¬ 
ter,  perfectly  clean,  and  of  the  Luftre  of  a  poliftied 
Gem.  It  was  not  fo  very  fine  a  Powder  but  that 
it  was  eafy  to  diftinguifh  its  Particles,  and  to  ob- 
ferve  that  they  were  of  three  Colours :  Some  were 
of  a  bright  fnow  White,  fome  of  a  pale  flefhy 
Red,  and  others  of  a  ftrong  and  elegant  Green, 
all  bright  and  glofty,  and  the  green  and  white  ones 
in  fome  Degree  tranfparent. 

The  Microfcope  difeovers  common  Sand,  and  all 
other  Things  that  are  properly  fo  called,  to  be  com- 
pofed  of  fimilar  Particles,  all  of  them  of  a  ftony 
Nature,  all  of  them  indeed  real  Cryftal,  obfeured 
more  or  lefs  by  an  Admixture  of  Earth,  and  ting¬ 
ed  to  different  Colours,'  the  Principal  of  which 
however  are  the  feveral  Shades  of  Yellow,  by  the 
Colour  of  that  peculiar  Earth  they  have  imbibed. 
All  thefe  Particles  have  an  apparent  Tendency  to 
fome  angular  Figure,  and  all  to  the  fame.  They  are 
therefore  fo  far  regular  ;  and  it  is  evident  that  this 
angular  Figure  is  that  which  they  would  have  af- 
fumed  in  more  Perfection  and  Regularity,  if  they 
had  been  at  Liberty  to  fhoot  in  their  own  Form, 
without  the  Load  of  that  foul  Earth  which  has  thus 
prevented  them.  This  is  the  Cafe  in  all  the  Sands, 
properly  fo  called,  from  the  pureft  which  we  drew 
over  Writing,  to  the  coarfeft.  On  the  contrary 
the  Powders,  which  tho*  they  at  prefen t  aftume  the 
Form  of  Sand,  have  been  the  condiment  Matter 
of  fome  Kind  of  Stoilf,  are  compofed  of  irregular 
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and  indeterminate  Particles  *,  the  Micro  fcope  dis¬ 
covers  this,  thos  the  naked  Eye  does  not  -5  and  cf 
this  Kind  was  the  Powder  received  under  the  Name 
of  Sand,  and  now  to  be  examined. 

The  double  Microf  ope  is  not  at  all  proper  for 
the  Examination  of  Bodies  of  this  Kind.  I  took 
out  one  of  the  Angle  ones,  the  Lens  or  Glafs  of 
which  is  fet  in  the  Centre  of  a  filmed  concave 
Speculum.  On  fixing  between  the  Points  of  the 
Forceps  of  this  Apparatus  a  Piece  of  white  Pa¬ 
per,  about  equal  in  Size  to  the  Area  taken  in  by  the 
Glafs,  and  after  gently  wetting  it  in  my  Mouth, 
dipping  it  into  the  Parcel  of  Powder,  it  took  up  a 
fufficient  Quantity  of  the  Particles  for  the  Exami- 
nation.  The  natural  Vifcofity  of  the  Saliva  ferves, 
in  this  Cafe,  as  a  Cement  of  fufficient  Strength  to- 
hold  the  Particles  faff  on  the  Paper,  and  on  throw¬ 
ing  the  Light  of  the  Speculum  fully  on  the  Con¬ 
geries  of  them  that  had  thus  been  placed  together 
for  Examination,  the  Effect  to  the  Obferver  was 
fcarce  to  be  deferibed.  The  Power  of  magnifying 
by  a  fingle  Lens  in  this  Kind  of  Microfcope,  is 
vafiiy  inferior  to  that  by  the  double  one,  but  it  was 
enough  on  this  Occafion,  and  it  takes  in  a  larger 
Space.  The  Obje&s  were  fingly  much  larger  than 
the  Animals  ufually  examined  by  the  other,  and  it 
was  not  necefiary  to  enlarge  them  to  that  Extent 
for  the  Obfervadon. 

The  Eye  under  this  Advantage  however  was  direc¬ 
ted  to  what  now  appeared  not  an  inconfiderableBit 
of  Paper,  of  the  Bignefs  of  a  Barley-corn  covered 
with  D  jfl,  but  the  Objedt  appeared  a  Plane  of  a 
white' Colour  covered  with  mafify  Stones,  of  the 
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irregular  Figure  of  thofe  with  which  our  Streets  arc 
paved,  but  of  a  Beauty  furpaffing  every  Thing 
that  Nature  offers  of  that  Size.  The  White  were 
fo  many  Maffesof  the  brighteft  Cryftal,  tinged  with 
a  milky  Hue,  that  wasitfclf  fo  elegant  as  to  leave 
one  no  room  to  complain  of  the  want  ofTranfpa- 
rency,  which  it  in  fome  Degree  took  away.  The  red 
Pieces  were  like  nothing  that  Nature  affords  us  in  a 
larger  Size  ;  if  it  could  be  poffible  to  conceive  Cor¬ 
nelians  of  the  true  flelh  Colour,  a  fine  pale  but 
blooming  Red,  thefe  were  fuch.  They  were  left 
tranfparent  than  the  White,  but  more  gloffy,  and 
equally  coloured  throughout.  The  green  Parti¬ 
cles  were  more  beautiful  than  either,  they  feemeci 
lb  many  Fragments  of  the  pureft  Jafper,  only 
clearer  than  any  Stone  of  that  Name  ever  was,  but 
clouded  and  too  obfcure  to  give  the  Refemblance 
of  Emeralds. 

The  Eye  could  fcarce  be  tired  with  looking  up¬ 
on  a  Series  of  Gems,  created  thus  as  it  were  by  the 
Apparatus,  and  fo  far  exceeding  in  apparent  Mag¬ 
nitude,  as  well  as  Beauty,  all  that  Nature  ever 
formed.  Their  Figures  were  not  like  thofe  of  the 
proper  Sands,  regular,  or  with  any  Approach  to 
Regularity,  but  rough,  uneven  and  tho9  angu- 
lated,  yet  quite  inconfiflently  fo,  and  the  Angles 
ufually  blunted,  as  if  by  accidental  Injuries.  This 
had  doubtlefs  happened  to  them  from  rubbing  a- 
gamft  one  mother  by  the  Motion  of  the  Water  j 
nor  is  their  any  Doubt  of  their  being  the  difunited 
Particles  of  fome  beautiful  Stone  lodged  in  the 
Strata  of  that  Ifland, 

F  4 
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ESSAY  V. 

On  the  jlrange  Generation  of  a  Species  of 

Ichneumon  Fly . 


THE  Calmnefs  of  a  Summer  Evening  having 
invited  me  to  (lay  later  than  is  cuflomary 
among  the  Plants  and  Shrubs,  Natives  of  foreign 
Climates,  which  the  Genius  and  Induflry  of  the 
bed  Manager  of  them  in  the  World  has  made  healthful 
Inhabitants  of  the  Apothecaries  Garden  at  Chelfea  % 

I  was  called  into  one  of  the  Quarters  from  a  Walk 
at  fome  Diitance,  by  a  (Irange  fluttering  of  Wings 
which  reached  my  Ear  from  a  Shrub  near  its  Cen¬ 
tre.  On  approaching  the  little  Tree  I  found  it  a 
very  thriving  Shoot  of  one  which  is  a  Native  of 
North  America ,  and  which  is  fuppofed  to  be  the 
fame  with  that  which  in  hotter  Countries  produces 
a  medicinal  Rofin,  intitled,  Face  amah  acca.  I  had 
often  examined  the  vifeous  and  fragrant  Matter 
with  which  the  Buds  of  this  Tree  are  covered, 
even  in  our  yet  lefs  favourable  Climate,  and  found 
Reafon  to  fuppofe  that  the  Opinion  of  its  elfewhere 
producing  that  Medicine  was  not  erroneous :  Thi$ 
was  an  old  Obfervation,  but  the  prefen t  Occafioi* 
of  my  contemplating  it,  a  very  new  one. 

There  was  juft  Light  enough  left  of  the  Remains 
of  Day  for  me  to  diflinguifh  that  the  Noife  I  had 
heard  was  owing  to  a  Number  of  large  Butterflies, 
which  were  bofily  employed  about  its  feveral  Leaves. 

'  t 
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I  caught  one  of  them  without  much  didurbing  the 
reft  in  their  Employment ;  on  examining  it  I  found 
it  one  of  thofe  Species  which  fly  only  in  the  Night, 
and  which  it  is  cuftomary  to  didinguifh  by  the 
Name  of  Moths.  It  was  one  of  the  largeft  and  moft 
beautiful  of  the  European  Kinds  of  thefe  ;  its  Co¬ 
lours  elegantly  varied,  its  Antennae  beautifully  ra- 
mofe,  and  its  Plumage  large  and  didind.  I  took 
home,  and  was  forry  that  I  had  injured  its  Wings 
by  the  rude  and  unguarded  way  in  which  I  had  laid 
hold  on  it,  and  was  eager  for  an  Opportunity  of 
coming  at  a  more  perfed  Specimen. 

I  revifited  the  Shrub  the  next  Evening,  but  in 
vain,  not  one  came  near  it:  A  few  Days  after, 
however,  I  at  once  underftood  the  Nature  of  their 
Bufinefs  about  it,  and  had  a  Profped  of  procuring 
what  I  wanted.  On  cafually  turning  uf>  one  of 
the  faired  Leaves,  I  found  its  under  Surface  in  a 
Manner  covered  with  little  pellucid,  round,  and 
green  Bodies  :  Many  other  of  the  Leaves  were  on 
Examination  found  to  be  furnifhed  in  the  fame 
Manner  with  thefe  Bodies,  which,  without  the  pre¬ 
vious  Obfervation  of  the  Moths  having  been  about 
the  Tree,  any  one  at  all  acquainted  with  natural 
Subjeds  would  have  known  to  be  the  Eggs  qf 
feme  of  the  Butterfly  Kind. 

There  was  indeed  a  Circum  dance  in  this  that 
drangely  fujprifed  me  :  Nature  has  been  fo  provi¬ 
dent  for  all  thefe  helplefs  Animals,  that  the  parent 
Butterfly,  as  if  forefeeing  what  would  be  the  Pro¬ 
duce  of  her  Egg,  a  devouring  Worm,  a  Creature 
wholly  unlike  herfelf,  prepares  for  its  Support.  It 
is  Angular  that  there  are  peculiar  Species  of  Trees 
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and  Plants,  on  which,  and  no  other,  the  Caterpillar 
Tribe  will  feed.  The  Species  which  eats  the  Lime 
Leaf  will  ftarve  upon  the  Elder,  nor  will  that 
which  we  find  upon  Fennel  eat  the  Rofe-bufh ;  Each 
has  its  appropriate  Food  ;  and  cho’  the  parent  Ani¬ 
mal  eats  not  at  all  herfclf,  nor  has  perhaps,  as  is 
the  cafe  in  many,  even  any  Apparatus  of  Organs 
for  it,  fhe  is  guided  by  Inflind  to  depofit  her  Eggs 
on  that  peculiar  Shrub  or  Plant  alone,  the  Leaves 
of  which  will  be  Food  for  her  Young. 

It  raifes  our  Admiration  to  fee  this  Condud  punc¬ 
tually  and  invariably  followed,  nor  ever  to  meet  with  a 
Engle  Creature  of  this  Kind  on  any  but  the  appropri¬ 
ate  Stalk,  Here  however  was  a  Tning  more  wonder¬ 
ful  s  we  well  know  that  in  the  fcveral  Species  of 
the  fame  Genus  which  refembie  one  another  aimoft 
in  all  Refpeds,  the  Leaves  are  fo  fimilar  that  ?tis 
all  one  on  which  of  feverai  the  Eggs  are  depofued; 
Thus  as  the  Caterpillars  of  the  Willow  will  feed 
on  one  Species  of  Willow  as  well  as  another,  we 
fee  the  Eggs  of  the  fame  Butterfly  laid  on  the 
Leaves  of  the  feverai  broad  leaved  or  narrower 
leaved  kind,  thoJ  we  never  meet  with  them  on  the 
Poplar,  the  Maple,  or  the  Elm.  But  here  was  a 
Shrub,  the  Genus  of  which  we  are  hunerto  ourlclves 
ignorant  of,  brought  over  to  us  in  ShooLS  and  i| 
Twigs,  which  tho5  they  grow,  have  never  flowered 
with  us,  a  Native  of  a  diftanc  Climate,  a  f  ree 
unknown  till  wuhin  a  few  Yeats  among  us,  even 
in  its  external  Form.  How  is  it  tnen  that  the  pa¬ 
rent  Animal  in  this  Species  has  fmgled  it  out  for 
the  Receptacle  ot  her  Eggs  ?  How  is  it  poifioie  fhe 
fhould  know  to  what  Family  it  belongs,  or  whe¬ 
ther  i 
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ther  its  Leaves  will  be  Food  for  her  Young  ?  1 

had  too  high  an  Opinion  of  Inftind  to  be  in  doubt 
about  the  Confequences,  tho*  the  Proof  appeared 
fo  ttrange.  The  Willow  is  the  natural  and  proper 
Food  of  this  Caterpillar  with  us,  but  the  Moth  is 
ado  a  Native  of  America ,  and  its  Caterpillar  there 
feed  on  the  Leaves  of  this  Tree.  That  Inftindt 
there  We  w  ico  guides  the  Birds  of  the  fame  Species 
in  ;  iu  m a:1  oifta  t  Places  to  chafe  the  lame  Ma^ 
te  i  .Is,  and  dimofe  them  in  the  fame  Form  and 
Manner  la  the  budding  their  Neds,  that  In  Hindi 
v  -  is  to  thdc  h  mbler  Creatures  in  the  Place  of 
P  n,  and  is  incapable  o  Error,,  and  is  the  fame 
ir  :  orompted  this  Moth,  tho*  the  Offspring  of  3. 
C  r  but  on  Willow,  tho*  bred  where  the 

V  •  u  ■  w.’s  abundantly  plentiful,  to  depofic  her 
Id  uu  the  new  Shrub,  and  leave  them  in  full 
Seeun-y; 

T  .u  Pul  which  guides  thefc  Creatures  never 
fads  or  errs.  The  Eggs  lay  their  appointed  Time 
upon  the  Le  d,  and  then  produced  their  Young,  I 
wacchrd  the  little  ones  from  the  Diameter  of  the 
Head  f  a  Pin  to  their  full  Growth,  in  which  they 
were  equal  almoft  to  ones  little  Finger  in  Length 
and  Tnicknefs.  The  Care  of  the  Shrub  had 
prompted  the  Gardener  to  have  molt  of  them 
deftroyed,  but  at  my  Requeft  fome  few  were 
fpared  to  grow  to  their  full  Period  and  pafs  their 
proper  Changes. 

As  I  was  one  Afternoon  watching  their  Manner 
of  feeding,  I  was  Witnefs  to  an  A  {fault  made  upon 
one  of  the  Family  of  a  very  extraordinary  Kind, 
and  by  an  Infedt  very  inconfiderable  in  Appearance 
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in  Proportion  to  it.  The  Caterpillar  was  at  this 
Time  at  its  full  Growth,  its  Head  of  a  very 
formidable  Look  and  its  Tail  armed  with  a 
large  and  pointed  Protuberance,  having  the  Ap¬ 
pearance  of  a  Sting.  The  Caterpillar  was  rolling 
its  large  Form  about  upon  the  upper  Side  of  a  Leaf, 
and  feeming  to  bafk  in  the  Sun  when  the  Enemy 
approached.  This  was  no  more  than  a  little  Fly, 
of  that  Kind  called  by  W riters  on  Infedts,  it  would 
not  be  eafy  to  fay  why, the  Ichneumenon,its  Body  was 
not  of  half  the  Thicknefs  of  a  common  blue  Flefh- 
fly,  about  equal  to  twice  its  Length,  and  its  whole 
Form  tender  and  delicate  to  Admiration.  It  made 
a  little  Buzzing  with  its  Wings  as  it  approached, 
and  I  could  perceive  the  Caterpillar  twtft  and  roll 
its  hinder  Part  about  at  the  Sound,  as  if  fenfible 
of  fome  approaching  Danger.  Many  Efforts  were 
made  to  prevent  it;  but  at  length  after  having 
pitched  upon  the  proper  Place,  the  Fly  alighted 
on  the  Body  of  the  Caterpillar,  and  immediately 
railing  its  hinder* part  aloft,  and  pointing  downward 
the  Extremity  of  it,  which  was  armed  with  fome- 
thing  refembling  a  Sting,  it  darted  it  with  Violence 
a  gain  ft:  the  Back  of  the  Caterpillar. 

I  could  diftinguifh  that  the  (harp  Body  was  plunged 
to  its  Bafe  into  the  Flefh  of  the  Creature.  The  F'ly  kept 
it  there  fome  Moments,  and  as  foon  as  it  had  drawn 
it  forth  again,  darted  it  down  in  the  fame  Manner 
on  another  Part  of  the  Creature’s  Body.  I  faw 
this  repeated  more  than  fifty  Times,  and  a  new 
Place  chofen  for  every  Wound  :  At  length  the 
Fly  clapped  its  Wings  together  feveral  Times,  as  if 
In  Triumph,  and  made  off  unhurt.  If  the  Cater¬ 
pillar 
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pillar  had  fhewed  Terror  on  the  Approach  of  the 
Enemy,  the  Anguifh  it  expreffed  at  the  repeated 
Wounds  feemed  intolerable  ;  at  every  Stroke  it 
wreathed  and  twilled  its  whole  Frame  about,  fome- 
times  endeavouring  to  difengage  itfelf  by  (halting 
off  the  Enemy,  and  fometimes  aiming  its  Mouth 
or  its  pointlefs  Sting  toward  the  Place.  It  was  all 
in  vain,  the  little,  tho*  cruel,  Tormentor  kept  its 
Place,  and  feemed  to  defy  all  the  Attempts  of 
the  unweildy  Enemy  to  dillodge  or  hurt  it.  J 
was  fhocked,  but  I  was  more  furprifed  at  the 
Sight.  I  could  conceive  no  Reafon,  no  End  in 
in  the  Cruelty.  I  knew  the  brute  Creation  never 
deftroy  or  hurt  one  another,  unlefs  fome  Benefit  to 
themfelves  give  the  Temptation.  I  had  thought 
Man,  of  all  living  Creatures,  the  only  one  that  hurt 
his  Fellow  in  mere  Wantonnefs:  I  imagined  here 
was  an  Exception  *,  but  confcious  of  the  manifold 
Provifions  of  Nature,  and  of  the  obfcure  Ends  of 

many  of  her  A&ions,  I  determined  to  fufpend  my 
Thoughts  till  I  had  feen  farther. 

An  Hour  more  of  Obfervation  fhewed  me  a 
Number  of  Flies  of  the  fame  Kind,  brought  thither 
as  if  by  the  boafted  Succefs  of  the  former,  to  the 
fame  cruel  Sport.  I  had  fuffered  the  Mifchief  to 
one  of  the  Creatures,  that  I  might  have  an  Oppor¬ 
tunity  of  feeing  its  Event.  Mercy  would  not 
fuffer  me  to  be  a  Witnefs  to  any  more  of  it,  I 
killed  feveral  of  the  Flies  in  their  Attempt,  and  on 
going  home  took  with  me  the  Caterpillar  that  1  had 
feen  fo  feverely  treated,  and  a  Quantity  of  Leaves 
for  its  Support  with  me,  to  the  Time  of  its  Change 
for  the  winged  State.  I  alfo  took  home  the 

Vidims 
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Vidtims  of  my  Refentment  in  the  fame  Box.  It 
was  Bufinefs  of  fome  Time  to  fee  the  Event  of 
the  cruel  Attack  upon  the  Caterpillar:  I  ordered 
a  frefh  Supply  of  the  Leaves  to  be  brought  to  me 
from  Time  to  Time  :  It  recovered  to  all  Appear¬ 
ance  the  numerous  W ounds  it  had  received  in  a 
few  Hours,  and  from  that  Time,  for  the  Space  of 
four  or  five  Days,  lived  very  comfortably  in  the 
Box,  feeding  more  voracioufiy  than  ever  on  the 
Leaves  which  I  gave  it. 

In  the  mean-time  I  was  curious  to  examine  the 
Structure  of  this  pointed  Body  in  the  Fly  which  had 
the  Appearance  of  a  Sting,  and  which  I  had  feen  {truck 
with  fo  much  Pain  into  the  Flefh  of  the  Caterpillar. 
On  opening  feveral  of  the  Flies  that  I  had  brought 
away,  I  found  they  were  all  Females  j  all  were  full 
of  Eggs,  and  the  Organ  at  the  Extremity  of  the 
Body,  which  had  the  Appearance  of  a  Sting,  was 
hollow,  had  a  Communication  with  the  Ovaries  ; 
and  was  indeed  the  Part  thro5  which  the  Eggs  were 
laid.  On  prefiing  the  Body  of  the  Creature,  I  could 
at  any  Time,  fqueeze  feveral  thro9  it; 

V/hat  had  appeared  at  firil  an  Adi  of  wanton 
Cruelty  in  the  Fly,  now  prefented  itfelf  in  a  new 
Light:  The  Cruelty  indeed  did  not  appear  any 
lefs,  but  the  Intent  of  the  Addon  was  evident:  It 
was  plain  that  the  Wounds  were  not  given  in  Sport, 
but  that  they  were  the  Means  of  laying  the  Eggs  ; 
and  nothing  could  be  more  evident  than  that  an 
Egg  had  been  left  in  every  Wound. 

There  appeared  a  firange  Cruelty  in  the  Difpo- 
fin  n  of  Nature,  that  the  Eggs  of  one  Animal 
were  to  be  hatched  in  the  very  Flelh  of  another ; 
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yet  the*  Thing  Teemed  evident,  and  future  Obfer* 
vation  confirmed  it  in  full  Force.  I  obferved  the 
Caterpillar  narrowly  from  Time  to  Time,  and  I 
cduld  perceive  that  the  Eafe  in  which  The  pafied 
the  two  firfl  Days  after  the  Wounds  from  the  Fly* 
did  not  lad  over  the  third.  She  was  from  this 
Time  to  that  of  her  ceafing  to  feed  or  move,  in  the 
moft  violent  Agitations :  A  thoufand  Contortions 
of  Body  in  a  Moment  fhewed  her  Uneafinels  and 
Anguifh,  and  on  examining  her  nicely  with  mag¬ 
nifying  Glafies,  I  could  at  any  Time  during  the 
lad  Day  and  half,  didinguifh  the  Motion  of  living 
Animals  under  her  Skin. 

On  the  Evening  of  the  fifth  Day  the  Creature 
ceafed  to  eat,  and  in  the  Morning  of  the  dxth  lee  ru¬ 
ed  to  be  taking  the  Meafures  for  fpinning  the  Web* 
under  which  it  was  to  change  into  the  Chryfalis 
State,  and  from  thence  into  that  of  the  Butterfly  ; 
but  Nature  did  not  give  it  theTrouble  of  the  Means 
to  an  End  that  could  not  be  anfwered.  It  died 

t  ! 

during  the  fird  Attempts  toward  this* 

Before  the  Death  of  the  Caterpillar,  there  were 
abundant  Proofs  of  the  Truth  of  my  Sufpicion  of 
of  the  Fly’s  having  laid  her  Eggs  in  its  Body,  and 
of  the  Obfervation  of  their  Produce  moving  under 
the  Skin.  Upon  the  Evening  of  the  fifth  and  the 
Morning  of  the  dxth  Day  after  my  taking  it  home, 
a  Number  of  the  Creatures  hatched  from  the  Fly’s 
Eggs,  and*  which  had  hitherto  lived  in  the  Body 
of  the  Caterpillar,  made  their  Way  out  by  a  yet 
more  painful  Operation  than  that  by  which  they 
were  let  in.  They  gnawed  their  own  PafTage  thro* 
fcveral  Parts  of  the  Back  and  Sides  of  the  Creature, 
3  and 
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and  often  made  Wounds  much  larger  than  were 
neceffary  for  their  Exclufion.  Soon  after  the  Death 
of  the  unhappy  Creature  the  reft  all  made  their  Way 
out  in  the  fame  Manner. 

Tho*  I  had  been  at  fome  Pains  to  procure  Food 
for  the  Caterpillar,  there  was  none  neceffary  on 
account  of  thefe  ;  they  had  already  fed  fuffici- 
ently,  and  were  arrived  at  the  Time  of  their  Chan¬ 
ges.  The  winged  Infedts  are  never  produced  from 
the  Egg  in  their  proper  Form,  they  are  all  hatched 
in  the  reptile  State  of  Worms,  Maggots  or  Cater¬ 
pillars;  and  after  feeding  plentifully  for  a  Time  in 
that  State,  they  undergo  under  the  Cover  and  De¬ 
fence  of  fome  kind  or  Web,  or  Shell,  or  Cafe,  of 
fome  fort  or  other,  a  Change  into  the  State  of  an 
Aurelia  or  Chryfalis,  and  thence  iftue  all  at  once 
in  their  full  Bignefs  and  all  their  Glory  in  their 
winged  Form. 

The  W  or  ms  hatched  from  the  Eggs  of  this  Fly 
were  white,  oblong,  and  their  Bodies  annulated  or 
jointed.  They  had  arrived  at  their  full  Growth 
on  the  very  Day  of  the  Death  of  the  Caterpillar, 
and  as  the  Body  of  that  Creature,  tho*  a  very 
proper  Place  for  nourifhing  them,  was  not  fo  for 
their  pafiing  thro*  their  feveral  Changes,  they  had 
eaten  their  Way  out  in  their  full  Perfection,  and 
were  now  preparing  for  their  Metamorphofis.  They 
were  no  foorter  out  of  their  Confinement  than  they 
began  to  fpin  the  Webs  in  which  they'  were  to  pafe 
the  Period  of  their  Reft:  Each  covered  i del f  up 
in  a  beautiful  Cafe  of  yellow  Silk,  and  nothing  more 
of  Confequence  pahed  that  could  be  feen  till  they 
made  theirW ay  out  in  Form  of  the  parent  Animal, 


Natural  WJlofy  and  Philofophy .  8 1 

to  whofe  Eggs  lodged  in  the  Body  of  the  Caterpillar 
they  had  owed  their  Origin.  I  fixed  down  feverai 
of  thefe  withfmall  Pins  to  the  Sides  and  Bottom  of 
the  Box  while  in  their  utmoft  Perfe&ion,  that  I 
might  examine  their  Forms  with  the  greater  Accu¬ 
racy*  and  as  an  Obfervation  of  this  kind  never  fails 
to  repay  the  Pains  it  cofts  in  the  Beauties  it  difcoVers, 
I  had  now  an  Opportunity  in  the  obferving  thefe 
little  Creatures  in  this  their  molt  perfebt  State  and 
unfullied  Beauty*  of  feeing  what  furprifed  me. 

We  are  apt  to  pafs  over  the  lefier  Qbjecls  that 
occur  to  us  either  with  an  utter  Neglebt,  or  at  beft 
we  give  them  but  a  cafual  Regard*  not  fufficient  to 
difcover  that  they  have  Singularity  enough  to  de¬ 
mand  a  more  particular  Infjpebtion.  The  Head 
of  this  beautiful  Creature  is  round,  prominent  and 
large  in  Proportion  to  the  Body :  Its  general  Co¬ 
lour  is  Black,  but  juft  in  the  Centre  of  the  Fore¬ 
head  there  is  a  large  and  elegant  Spot  of  Snow- 
white  exadtly  of  a  triangular  Figure  ;  this  appears 
elevated  about  the  reft  of  the  Surface,  but  it  is  not 
fo  in  reality ;  the  Brightnefs  of  the  Colour  only,  and 
the  Shadowing  about  it  are  occafioning  the  De¬ 
ception,  in  the  fame  Manner  that  it  is  done  in 
Painting  in  thofe  Figures  or  Parts  of  the  Picture 
which  appear  to  come  forward  out  at  the  Canvas. 
On  each  Side  of  the  Plead  ftands  a  large  Protube¬ 
rance  of  a  hegmfpheric  Figure4*  thefe,  tho*  appa¬ 
rently  fo  difproportioned  to  the  Size,  are  the  Eyes 
of  the  Creature  *,  they  are  together  more  than  equal 
in  Bignefs  to  the  reft  of  the  Head,  and  before  the 
Microfcope  they  make  a  very  beautiful  Appear¬ 
ance  :  Their  Surface  is  not  even*  but  cut  into  a 
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Multitude  of  little  Planes  like  the  Facets  upon  a 
Rofe  Diamond,  and  its  Luftre  is  little  inferior  to 
that  of  that  Gem.  The  Ground  Colour  of  thefe 
Eyes  feems  to  be  a  blackifh  Brown,  but  there  is  a 
Shade  of  a  mod  elegant  changeable  Colour  throwa 
over  them  ;  this  is  partly  Purple,  partly  Green, 
and  partly  of  that  braffy  Hue  which  is  feen  on 
the  Backs  of  fomeofour  Flies  and  Beetles,  and  is 
not  equalled  by  any  other  Produdion  either  of 
Art  or  Nature. 

Each  of  thefe  Planes  or  Facets  has  in  itfelf  all 
the  Ufes,  Powers  and  Properties,  of  an  Eye,  and 
is  ftngly  a  complete  Organ  of  Vifion;  fo  that  what 
appear  to  be  only  two  Eyes  in  the  Head  of  this 
Creature  and  in  many  others  of  the  Fly  kind,  are 
in  reality  each  a  Congeries  of  a  vaft  Quantity  of 
diftind  ones. 

Around  the  Edges  of  the  triangular  Spot  of 
White,  which  adorns  the  Centre  of  the  Forehead, 
there  (land  three  little  prominent  round  Bodies  of  a 
deep  Black.  The  Brightnefs  of  thefe,  above  the 
reft  of  the  Surface,  diftinguifhes  them,  tho’  they 
are  in  themfelves  extremely  minute :  Thefe  alfo  are 
Eyes,  but  of  a  different  Kind,  and  formed  to  dif¬ 
ferent  Purpofes  from  thofeof  the  other:  As  thofe 
numerous  ones  are  in  Fifed  fo  many  minute  Lenfes 
feeing  only  at  the  fmalleft  Diftance,  and  ferving 
to  point  out  the  Creature’s  Food,  and  to  other  fuch 
Purpofes  in  which  only  Obieds  almoft  in  Contad 
are  concerned,  thefe  other  three,  each  of  which  is  a 
Angle  Eye  and  confiderably  larger  than  the  feparate 
ones  of  the  others,  fees  to  a  greater  Diftance,  and 
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gives  the  Creature  Warning  of  the  Approach  of 
Danger,  or  the  Appearance  of  its  Mate. 

We  are  apt  to  fuppofe  Nature  has  lavifhed  all 
her  Bounty  upon  her  larger  Creatures,  and  left  thefe 
Minims  of  Exidence,  as  Shakefpear  phrafes  it,  un- 
finifhed,  and  fcarce  half  made  up.  With  how  dif¬ 
ferent  an  Idea  mud  they  be  (truck  on  feeing  an 
Apparatus  for  Yifion  fo  infinitely  more  complete, 
To  evidently  fuperior  both  in  its  Structure  and  Pur- 
pofes,  to  that  allowed  to  the  Lords  of  the  Creation, 
bellowed  upon  this  little  Fly:  But  the  Sight  is  not 
all  in  which  it  fo  amazingly  excells  us.  Between 
the  Eyes  there  (land  two  long  and  (lender  Bodies 
of  beautiful  Form,  and  the  mod  delicate  Strudlure  ; 
thefethe  Vulgar  call  Horns,  the  Writers  on  thefe 
Subjects  Anlenn#.  We  do  not  even  know  for  what 
Purpofes  they  are  ordained,  but  their  Structure 
(hews  they  could  not  have  been  given  in  vain  ;  per¬ 
haps  they  are  the  Organs  of  Hearing,  perhaps  of 
Smelling,  perhaps  of  a  peculiar  Feeling,  more  de¬ 
licate  than  our  own,  and  fenfible  even  to  the  lead 
Emotions  or  Didurbances  in  the  ambient  Fluid: 
Podibly  for  fome  Senfe,  iefelf,  even  unknown  to  the 
grofs  Organs  of  our  boaded  Frame.  Be  what  it  will, 
their  Ufe  however,  their  Form  is  worthy  ourhighed 
Admiration:  Each  of  them  is  equal  to  two  thirds 
of  the  Length  of  the  Body,  and  not  fo  thick  as  the 
fined  Hair;  tp  the  naked  Fiye  they  appear  meer 
Filaments,  but  to  the  more  accurate  Inipection  of 
the  Microfcope,  each  is  found  to  be  of  an  articulat¬ 
ed  or  jointed  Structure. 

Each  of  them  is  compofed  of  fifteen  Joints,  thefe 
are  all  of  the  fame  Length,  the  fame  Diameter,  and 
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the  fame  Figure :  Each  is  of  the  Form  of  a  Seg¬ 
ment  of  a  Cylinder,  its  Length  equal  to  about 
twice  and  a  half  its  Diameter,  They  are  all  trun¬ 
cated  at  each  End,  where  they  are  joined  to  the 
preceding  and  following  joint  ;  and  all  have  the\r 
Surface,  not  fmooth  and  even,  as  it  appears  to  the 
naked  Eye,  but  channeled  with  a  vafb  Number  of 
longitudinal  Furrows,  in  the  Manner  of  the  fluted 
Columns  in  Architedlure.  The  Structure  of  thefe 
Parts  of  the  Infect  Tribe  (for  they  are  univerfal  to 
that  Clafs  of  Animals)  has  not  been  fufficiently 
known  •,  what  I  obferved  in  the  Examination  of 
thefe  with  Glafles  of  greatly  more  than  common 
Power,  may  ferve  as  a  Step  toward  difcovering 
their  Ufe.  I  found  in  the  Surface  of  each  Furrow 
three  diftinft  Rows  of  Apertures  or  minute  Holes  ; 
one  of  thefe  Series  ran  exactly  along  the  Centre  of 
the  Furrow,  and  another  at  fome  little  Diftance 
on  each  Side  of  it.  Thefe  were  not  all  of  the  fame 
Diameter,  but  thofe  at  the  Top  were  evidently 
largeft,  and  from  thence  they  became  gradually 
fmaller  to  the  Bottom  of  each  Series. 

The  general  Colour  of  thefe  Antenns  is  a  deep 
Black,  but  as  there  is  a  Spot  of  White  in  the  Centre 
of  the  Forehead,  fo  there  is  the  Appearance  of  a  n 
Circle  or  Ring  of  the  fame  Colour,  furrounding  the 
Middle  of  each  of  thefe  :  This  gives  a  very  pretty 
Variegation  to  the  Appearance,  but  ^hen  nearly  ex* 
amined,  it  is  not  found  to  be  a  Spot  as  it  appears; 
but  it  is  the  middle  Joint  ot  each  Antennas  that  is 
of  this  Snow-white,  with  feven  black  above  and  as 
many  of  the  fame  Colour  below  it, 
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The  Breaftis  of  an  extreamly  elegant  Colour;  it 
is  pale,  and  would  be  of  a  pearly  White,  for  there 
is  evidently  fomething  bluifh  in  it  ;  but  that  there 
is  an  over-bearing  Caft  of  a  pale  Red,  fo  that  the 
whole  is  in  fome  Degree  Flefh  Colour  ;  or,  to  ex- 
prefs  it  by  the  only  Allufion  that  can  be  made  to 
it  with  Propriety,  it  is  exadtly  of  that  Colour  which 
we  fometimes  fee  in  the  Milk  Sapphire,  when  tinged 
with  an  adventitious  pink  Colour.  The  upper 
Part  of  this  is  fomewhat  whiter,  and  the  Sides  have 
more  of  blueifti  Red  than  the  reft  ;  but  on  each. 
Side  there  are  alfo  three  little  round  Spots  of  a  more 
pearly  or  blueifti  Tinge  than  any  Part  of  the  Sur¬ 
face. 

The  Body  is  of  a  very  beautiful  Colour,  a  bright 
Green  with  a  brafiy  yellow  Shining  thro*  it,  in 
the  Manner  of  the  two  Colours  in  the  changeable 
Silks ;  and  the  whole  is  very  bright  and  gloffy. 
The  Body  in  this,  as  in  other  Irifedls,  is  divided 
by  circular  Rings,  into  a  Number  of  Joints  ;  and 
what  add9  vaftly  to  the  Beauty  of  the  Creature  is 
that  all  thefe  Rings  are  of  a  high  Scarlet ;  and  the 
laft  Joint  of  the  Body,  or,  as  it  is  ufually  called, 
the  Tail,  is  alfo  entirely  of  the  fame  high  and  fine 
Scarlet.  Along  each  Side  of  the  Body  alfo  there 
is  a  Series  of  frnall  round  and  elegant  Spots,  of  the 
fame  bright  Colour,  but,  if  any  thing,  fomewhat 
paler  than  the  Tail  or  the  Rings:  The  Belly  has 
more  of  Gre2n,  but  lefs  of  the  brafiy  Tinge. 

The  Legs  are  long  and  (lender,  and  are  not  at 
all  inferior  to  the  other  Parts  of  the  Infedt  in  the 
Beauty  and  Elegance  of  their  Structure.  Their 
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Colour  is  Scarlet,  but  not  that  high  and  pure  Scarlet 
which  paints  the  Tail  or  laft  Joint  of  the  Body  * 
thefe  have  more  of  an  Orange  Tinge  with  the  Red, 
and  the  Beauty  of  the  Colour  is  hardly  the  lefs  for 
it.  It  is  not  eafy  indeed  to  conceive  a  brighter 
Colour  than  that  of  the  laft  Joint  of  the  Body  of 
this  Infedfc  •,  the  circular  Rings  above,  on  the  Body, 
tho*  very  elegant,  are  lefs  fo  than  this,  and  the 
Colouring  of  the  Legs  differs  from  both  in  its  Ad¬ 
mixture  of  Yellow. 

*  The  upper  Joint  of  each  Leg  is  thick  and  of  an 
angulated  Figure  ;  there  run  feveral  Ridges  along 
it,  and  on  the  Top  of  each  is  a  Series  of  fhort  black 
Briftles.  The  Plains  or  Hollows  between  thefe 
Ridges  are  frnooth,  but  the  Hairs  being  very  ob¬ 
vious  and  evident  on  them,  give  an  Appearance  of 
Hairinefs  to  the  whole,  and  make  a  very  beautiful 
Shade  in  the  Colouring.  The  lower  Joints  are 
much  flenderer,  and  are  alfo  an  angulated  Form, 
and  hairy  in  the  fame  Manner.  The  Bottom  of 
each  Leg  is  terminated  by  a  Foot  of  very  lingular 
Structure  *,  it  is  compofed  of  three  Toes,  two  an¬ 
terior  and  one  pofterior ;  and  between  thefe  there  is 
lodged  a  roundifh  Body  of  a  fpungy  Strudlure, 
fervi;  g  as  a  Kind  of  Soal.  The  Claws  are  all  three 
very  (lender,  and  of  a  coal  black  Colour;  , the  two 
anterior  ones  are  long,  the  hinder  one  fhort.  The 
fpungy  Matter  in  the  Middle  is  of  a  dufky  or 
browniih  Orange  Colour,  and  feemS*  capable  of 
Contraction  by  Means  of  the  drawing  the  Toes  to* 
get  her  at  the  Pleafure  of  the  Animal, 
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Thus  far  all  the  feveral  Individuals  which  I  had 
examined  agreed  in  every  Particular,  but  it  was 
fingular  that  there  appeared  a  great  Difference  ir» 
the  Appendages  to  the  3aft  Joint  of  the  Body  of 
the  different  ones.  It  may  be  remembered  that  in 
the  Defcription  of  the  parent  Animal,  to  whofe 
Eggs  all  this  Progeny  owed  their  Exiftence,  I  ob- 
ferved  a  Weapon  at  the  Extremity  of  the  Body  in 
Form  refembling  a  Sting,  which  the  Infedl  at 
times  plunged  deep  into  the  Flefh  of  the  Cater¬ 
pillar.  Many  of  the  Creatures  now  under  Exami¬ 
nation  had  this  in  exactly  the  fame  Form  and 
Dimenfions  with  that,  but  others,  nearly  in  an 
equal  Number,  had  it  fcarce  vifible  from  its 
fhortnefs ;  and  as  this  was  the  foie  Appendage  to 
the  Tail  of  thofe,  thefe  on  the  contrary  had  each 
of  them  three  long  rigid  and  Bender  Hairs,  grow¬ 
ing  above  what  appeared  the  Rudiment  of  it,  and 
equal  to  the  whole  Body  in  Length.  Thefe  were 
of  the  fame  Colour  with  the  Antennae,  a  deep  Black, 
but  they  had  no  Variegations  %  and  when  clofely 
examined  by  Means  of  the  Microfcope,  they  are 
found  to  be  as  thofe  to  the  naked  Eye  appear,  fimplc 
Filaments,  not  articulated,  hollow  and  pierced,  in 
the  elegant  and  regular  Manner  in  which  they  are, 
A  little  Obfervation  fhewed  me,  that  this  Diffe¬ 
rence  in  the  Structure  of  the  hinder  Part  of  the  Body 
diftinguifhed  the  Sexes.  Thofe  which  had  the  thres 
Hairs  at  the  Tail  were  all  Males,  and  thofe  which 
had  the  Weapon  longer,  and  had.  none  of  thefe  Ap¬ 
pendages,  were  the  Females, 
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The  Wings  were  the  only  Part  of  the  Creature 
that  now  remained  to  be  examined,  and  thefe,  tho9 
to  a  common  Obferver  they  might  appear  of  no 
fingular  Strudlure,  carried  the  Prornife  of  fome- 
thing  that  might  repay  the  Trouble  of  Examina¬ 
tion.  The  naked  Eye  could  difcover  that  they 
were  not  mere  Mem  bran  ces,  tho5  on  a  curfory 
Look  they  might  have  appeared  little  more  than 
fuch. 

The  Number  of  the  Wings  is  four :  They  are 
form’d  into  two  Pairs,  an  outer  and  an  inner  * 
but  they  are  very  nearly  of  the  fame  Size,  and 
fcarce  at  all  different  in  Form  and  external  Ap¬ 
pearance.  The  outer  Pair  are  a  little  larger  than 
the  inner,  and  the  latter  are  of  a  fo  me  what  darker 
Colour  than  thole.  They  are  all  bright,  clear, 
and  tranfparenr.  They  feem  formed  each  of  a 
fimple  Membrane  of  peculiar  Thinnefs  and  Delir 
cacy,  and  their  Colour  is  a  pale  Brown  *,  but  they 
are  each  of  them  edged  with  a  furrounding  Line  of 
deeper  Brown,  and  fpotted  near  the  exterior  Rim 
with  round  and  moderately  large  Spots  of  the  fame 
Colour. 

The  Aftiflance  of  a  very  moderate  Magnifier 
(hewed  them  edged  with  a  kind  of  Hairynefs  on  the 
outer  Verge,  and  that  they  were  fupported  by  Ribs, 
along  the  Ridges  of  which  there  ran  alfo  a  Elairy- 
nefs  of  the  fame  Kind. 

On  applying  a  Magnifier  of  the  neceffary  Power, 
it  appeared  that  each  Wing  was  compofed  not  of 
one,  but  of  two  diftindt  Membrances,  between  which 
were  lodged  the  Ribs  or  Nerves  which  fupported 
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them.  The  Membranes  thenifelves  appeared  of 
the  Colour  of  dirty  Parchment,  and  fcarce  more 
tranfparent  *,  they  were  fpotted  all  over  with  little 
round  Dots,  of  a  fomewhat  dufkyer  Colour  than 
the  Ground  ;  and  the  Line  on  the  Verge  was  found 
to  be  formed  only  of  a  clofe  Series  of  the  fame 
Spots,  but  larger  ;  and  the  fimple  round  Dots, 
yifible  to  the  naked  Eye,  were  alfo  the  fame  with 
thefe. 

The  Ribs  were  divariated  into  feveral  Branches, 
and  their  Prominence  was  eafily  diftinguiftied  be¬ 
tween  the  Membranes.  The  Hairynefs,  as  it  had 
appeared  to  the  Magnifier  of  lefs- Power,  was  now 
dfcovered  to  confift  of  regular  Bodies,  of  a  pyra¬ 
midal  Form,  and  affixed  by  their  Bafes  to  the  Edge 
ard  to  the  other  Parts  of  the  Membranes,  and  ca¬ 
pable  of  Motion  independently  of  the  reft  of  the 
Wing.  While  the  Fly  whofe  Wing  was  thus  exa¬ 
mined  remained  alive,  I  had  the  Opportunity  of 
feeing  thefe  change  their  Situation  feveral  Times ; 
tho*  that  was  kept  firm  between  the  Points  of  the 
Forceps,  they  were  frequently  all  eredled,  and  often 
depreffed  quite  to  a  Flatnefs  with  the  reft  of  the 
Wing,  tho’  their  natural  Pofition  of  Reft  feems 
between  thefe  Extreams.  What  I  farther  obferved 
was,  that  they  Teemed  capable  only  of  the  fame 
Motion  all  together,  no  Inftance  offering  of  any  cf 
them  changing  its  Pofition  independantly  of  the 
reft.  • 

Of  the  feveral  Individuals  which  were  produced 
from  the  Chryfalifes  of  the  Worms,  which  had  eaten 
their  Way  out  of  the  Body  of  the  Caterpillar,  fome 
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died  in  the  Place  where  they  were  excluded,  others  flew 
about  the  Room  ;  and  the  Males,  almoft  upon  the  In- 
ftant  of  their  Produdtion  in  this  perfeft  State,  fought 
out  and  impregnated  the  Females,  after  which  they 
appeared  languid,  and  lived  but  a  very  fliort  Time. 
Of  the  Females  thus  put  into  a  State  of  perpetuating 
their  Species,  notone  made  any  Attempt  to  depoflt 
their  Eggs  with  me,  for  want  of  the  proper  Nidus, 
the  Angular  Deftination  of  Nature  for  the  Preferva- 
don  and  Food  of  the  Young. 

*Tis  a  very  furprifing  Thing  in  this  Inftance  of 
the  Provifion  for  an  Animal  by  the  Means  of 
another,  that  the  Worms,  tho’  they  evidently  feed 
on  the  Juices  drawn  by  the  Caterpillar  from  its 
Food,  yet  never  erode  the  vital  Parts  qf  that  Ani¬ 
mal,  but  feed  in  fo  careful  a  Manner  as  not  to 
deftroy  the  Creature  at  whofe  Expence  they  are 
fupported. 
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Of  a  peculiar  and  undefcribed  Microfcopic-Infecl 
produced  in  the  Jnfufion  of  a  vegetable  Sub - 
fiance , 


HE  Appearance  of  Animals  of  various  Kinds 


X  in  putrefied  animal  and  vegetable  Subftances, 
and  the  Production  of  the  lcffer  Animalcules  dif- 
coverable  only  by  the  Microfcope  from  Inrufion$ 
of  either  in  Water,  was  the  Subjeft  of  an  Hour’s 
Converfation  feme  Years  fince,  with  that  Patron 
and  Ornament  of  the  Sciences,  the  late  Lord  Petre , 
The  Obfervation  of  Redi ,  that  the  Maggots  found 
in  (linking  Meat  were  owing  to  the  E^gs  of  Flies 
depofited  there,  and  that  the  excluding  them,  by 
tying  a  Piece  of  Cambric  over  the  Veffcl  in  which 
the  Meat  was  put,  would  make  it  (link  without 
any,  was  mendoned  •,  and  as  his  Lor  (hip  had  juft 
been  reading  feme  of  the  French  as  well  as  Englijh 
Accounts  of  the  Microfcopical  Animals  produced  in 
the  Water  in  which  Vegetables  had  been  infufed, 
and  had  read  that  every  Plant,  in  fuch  an  Infufion, 
produced  a  different  Infed,  he  was  induced  to  be¬ 
lieve,  that  whatever  might  be  the  Occafion  of  the 
larger  Species  in  decaying  animal  Subftances,  thefe 
more  minutebnes  muft,  as  they  conftantly  appeared 
from  all,  and  differed  in  each,  be  the  abfolute 
Effed  of  the  Decompofition  of  the  Vegetable  it- 
felf \  and  not  owe  their  Origin  to  animal  Parents 
of  the  fame  Kind, 
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It  is  but  Juftice  to  the  Memory  of  this  truly 
great  Man  to  acknowledge,  that  this  was  the  firft 
Hint  I  ever  heard  of  a  Syftem  that  has  fince  been 
much  cultivated  by  the  French ,  and  by  a  very  in- 
genius  Englijhman  refiding  among  thofe  curious, 
but  too  hafty  Naturalifts.  Ingenious  as  that  Sy¬ 
ftem  appears,  and  with  all  that  Teems  to  fupport 
it,  I  think  on  a  proper  Occalion  it  may  not  be  dif¬ 
ficult  to  prove,  that  its  Conclufions  are  erroneous.. 

Be  that  as  it  will,  however,  the  Thought  gave 
Occafion  to  fome  Experiments  that  amply  paid 
the  Trouble  of  making,  them.  We  were  in  the 
Garden  when  the  Subied  was  ftarted,  and  as  it 
was  determined  to  make,  with  fome  Degree  of 
Accuracy,  the  neceffary  Trials,  I  coileded  as 
we  patted  thro’  the  ieveral  Walks,  the  Seeds  of  a 
confiderable  Number  of  Plants,  and  the  Leaves  of 
fome  others,  and  thefe  I  feleded  out  of  fuch  as 
were  leaft  likely  to  give  Birth  to  Animals  at  all. 

Or  moft  fluted  to  deftroy  them. 

The  Organs  and  Tail es  of  the  Infed  Kind  are, 
however,  fo  different  from  thofe  of  the  larger  Ani¬ 
mals,  that  I  made  no  Conclufion  from  this :  I  ob~ 
ferved  to  his  Lordfllip,  that  Worms  would  feed 
upon  the  Galangaland  Fyrethrum,  and  other  Drugs  i 
in  the  Shops,  the  Tafte  of  which  was  fo  hot  and 
acrimonious,  that  we  could  not  bear  them  in  our 
Mouths  ;  and  that  Jalap,  which  proves  fo  coarfe 
and  violent  a  Cathartic  to  us,  feeds  Multitudes  of 
them,  with  no  fuch  Effed.  From  thefe,  and  many 
fimilar  Jnftances,  I  inferred  that  the  Seeds  of  the 
moft  poifonou's  Plants  would  not  fail  to  produce 
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Infers  as  plentifully  as  thofe  of  the  moft  innocent  ; 
and  the  Event  anfwered  the  Expectation. 

The  feveral  Materials  were  bruifed  feparately, 
and  each,  after  this  Operation,  divided  into  two 
Parcels  *  thefe  were  put  into  two  feparate  Gaily, 
pots,  and  a  fufficient  Quantity  of  Water,  about 
twelve  times  their  own  Weight,  was  poured  on  each. 
Of  the  two  Gally-pots  which  contained  the  fame 
Matter,  the  one  was  always  left  open,  the  other 
was  tyed  firmly  over  with  a  wet  Bladder  *,  and  af¬ 
ter  marking  them  with  the  Names  of  the  Plant 
they  contained,  the  whole  Parcel  were  fet  in  a 
Window  of  a  large  Room,  where  the  Sun  did  not 
come  at  any  Part  of  the  Day,  and  where  there  was 
no  Fire. 

The  Obfervation,  that  every  Vegetable  produces 
a  different  Animalcule,  we  found  to  be  falfe.  There 
were  more  than  thirty  Infufions  of  different  Plants 
in  Pairs  in  this  Window,  but  on  examining  them 
at  a  Time  when  they  were  full  of  Life,  the  Species 
of  Animals  in  them  were  not  more  than  eight. 
It  was  obfervable  alfo,  that  among  this  Variety  the 
feveral  Plants  which  belonged  to  the  fame  Ge¬ 
nus,  or  which  were  molt  alike  in  their  Qualities 
andTaftes,  produced  the  fame  Species;  thofe  which 
were  unlike  in  thefe  Refpects,  different  ones.  The 
Leaves  of  the  Anemone  and  Ranunculus  afforded 
the  fame  Ijifect,  but  this  was  perfectly  different 
from  that  produced  by  the  Seeds  of  Parfly  and 
Carrots  ;  and  the  fame  Species  appeared  in  the 
Infufions  of  the  After  and  Chryfanthemummer,  but 
it  was  perfectly  different  from  that  found  in  the 
Water  in  which  the  Leaves  of  Purftain  had  been 
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fteeped.  We  looked  with  great  Care  to  find  th£ 
Creature,  on  wluofe  B  .ck  a  certain  French  Writef 
fays  there  is  the  Figure  of  a  Satyr's  Face,  and  which 
he  declares  he  met  with  in  an  Infufion  of  the  Aiie* 
rhone,  but  we  found  nothing  fo  extraordinary  there* 
As  among  the  Plants  which  had  afforded  the  Sub¬ 
jects  for  thefe  Obfervations,  I  had  felected  many 
others,  the  fame  with  thofe  on  which  that  Author 
made  his  Obfervations,  and  from  the  Creatures 
pretended  to  be  found  in  the  Infufions  of  which 
he  has  caufed  his  Figure  to  be  engraved,  we  had 
Opportunity  to  fee  that  this  Satyr  Animal  was  not 
the  fmgle  Inftance  in  which  that  flighty  Writer 
has  trifled  with  himfelf  and  the  World,  and  feigned 
and  defcri bed  Animals  which  never  exifted  any 
where  but  in  his  own  Imagination.  Thefe  are  the 
Authors  who  give  the  moft  fatal  Wound  to  natural 
Hiitory,  and  they  ought  not  to  pafs  uncenfured* 
The  Man  of  a  curious  Difpofition,  who  is  led  to 
repeat  the  Experiments  of  Writers  on  this  moft 
curious  and  interefting  Subject,  if  he  finds  the 
firft  two  or  three  that  he  attempts  not  fucceed 
according  to  the  Account,  condemns  the  whole 
as  the  Work  of  Fancy  not  of  Obfervation,  and 
conftrues  that  into  an  Affront  upon  the  Creator, 
which  is  an  Act  of  Praife.  It  would  be  enough 
to  deter  People  from  the  Ufe  of  the  Microfcope, 
to  enumerate  the  Falfities  that  have  been  advanced 
by  Authors  who  have  written  on  the  Subject.  Even 
Lewenhoeck  the  Father,  as  he  may  be  called,  of 
this  Branch  of  Obfervation,  is  not  without  hh 
Miftakes,  tho’  there  are  many  more  in  Proportion 
in  all  that  have  followed  him.  In  general,  the 
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French  are  fuller  of  Error  than  the  Englifl) ;  ajid 
what  is  more  to  the  Credit  of  our  own  Writers  is* 
that  the  Miftakes  of  their  Obfervations  are  from 
falfe  Views,  bad  Lights,  or  the  Imperfections  of 
their  Apparatus,  and  that  they  have  almoft  uni- 
verfally  done  their  belt  in  the  Way  to  Truth  ; 
whereas  many  of  the  falfe  Accounts  of  the  French 
Writers  were  known  to  be  fuch  by  the  People  who 
advanced  them,  and  had  their  Origin  more  in  a 
Fondnefs  for  telling  fomething  ftrange  and  fur- 
prifing,  than  for  any  real  Error  in  the  Obfervation. 

Thus  much  in  regard  to  the  Accounts  of  micro- 
fcopical  Obfervations,  from  one  who  has  with  al¬ 
moft  too  much  Patience  gone  thro5  the  feverai 
Proceffes,  may  ferve  to  fet  the  Matter  irfelf  in  a 
true  Light,  to  give  the  Honour  due  to  the  philo- 
lophic  Genius  of  our  own  Nation,  to  caution  againft 
the  too  implicit  Faith  that  might  be  placed  in  the 
Relations  of  thofe  of  a  Country  fond  of  Miracles,  and 
to  encourage  the  Perfon  who  lets  out  even  unluckily 
in  thefe  Studies  to  profecute  them  in  Defiance  of  a 
few  Mifcarriages.  The  feverai  Parts  of  the  fmgle 
Apparatus  for  Obfervation,  which  has  been  men¬ 
tioned  in  the  fetting  out  of  this  Effay,  afforded  Va¬ 
riety  and  Curiofity  of  Matter  enough  to  encourage 
any  who  faw  it,  to  go  on  experimenting  on  his 
own  Foundation,  even  tho5  all  the  Authors  in  the 
World  had  written  falfely. 

The  greater  Part  of  the  Animalcules  produced 
in  thefe  feverai  Infufions,  tho*  full  of  fufficient 
Matter  of  Admiration,  were  fuch  as  have  been  on 
other  Occafions  defcribed  by  thofe  who  have  before 
written  on  thefe  Subjects*  and  as  it  is  not  the  In¬ 
tent 
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tent  of  thefe  Effays  to  new  drefs  up  old  Matter  for 
thofe  who  are  lefs  acquainted  with  the  Subjedt  but 
to  furnifh  from  original  Obfervations  that  which 
muft  be  new  even  to  the  moft  converfant  with 
it,  I  fhall  make  no  mention  of  thefe.  The  Oc- 
cafion  of  this  EBay  was  an  Animalcule  unknown, 
or  if  it  have  been  feen  in  the  Grofs,  wholly  unob- 
ferved  as  to  its  Organs,  Parts  and  Faculties  ;  and 
which  has  enough  of  Singularity  about  it  to  attradf 
the  Attention  of  any  body  ;  and  fo  much  that,  if 
it  have  been  feen,  it  is  a  furprifing  Thing  that  it 
has  not  been  defer) bed. 

Among  the  Seeds  which  were  put  into  Water 
on  this  Occafion,  there  were  thofe  of  the  Stramo¬ 
nium  or  Thorn  Apple,  of  Tobacco,  and  of  the 
Lycoperficon.  We  examined  thefe  from  Day  to 
Day,  and  on  the  two  firft  found  nothing.  The 
Water  was  foul,  and  there  feemed  an  inteftine  Mo¬ 
tion  like  that  of  Fermentation  in  it :  On  the  Morn¬ 
ing  of  the  third  Day  the  feparated  Particles  of  the 
Seeds  which,  while  fufpended  in  the  Fluid,  had 
rendered  it  turbid,  were  fubfided  to  the  Bottom  j  the 
Liquor  was  clear,  and  on  examining  a  Drop  of  it 
before  the  Microfcope,  we  found  it  full  of  Animal¬ 
cules.  On  opening  the  Pots  which  had  been  tyed 
down  with  Bladder,  we  found  Matters  in  the  fame 
Situation  without  the  lead  Difference,  the  Water 
was  as  clear,  the  whole  Matter  of  the  bruifed  Seeds 
was  as  regularly  fallen  to  the  Bottom,  and  every 
Drop  was  as  fully  peopled  with  Life  as  in  the  other* 
We  tyed  over  thefe  again,  and  proceeded  on  the 
Examination  with  the  other,  or  open  Gally-pots, 
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On  the  mod  careful  Examination  we  found  that 
the  Animalcules  in  the  Infufions  of  thefe  three  Seeds 
were  the  fame  ,  they  were  very  numerous  in  all, 
but  in  particular  in  that  of  the  Stramonium  they 
were  fo  crowded,  that  they  appeared  to  have  fcarce 
Room  for  their  Motions,  and  were  continually  tun¬ 
ing  over  one  another’s  Backs.  It  was  neceflary  to 
feparate  them  by  adding  frefh  Water  to  the  Drop 
laid  on  the  Plate  of  Glafs  before  the  Microfcope, 
in  order  to  diftinguifh  their  Structure.  They  were 
very  nimble  in  their  Motions,  they  appeared  all  of 
the  fame  Size  and  Form,  and  tho*  continually  rol¬ 
ling  over  one  another,  they  feemed  not  to  do,  nor 
intend,  one  another  any  Harm. 

The  double  Microfcope  is  the  proper  one  for 
thefe  Obfervations,  and  the  Time  for  making  them 
to  mod  Advantage  is  when  the  Drop  of  Water, 
in  which  there  are  but  few  of  them,  is  almod  eva¬ 
porated  :  In  their  common  State  in  the  native 
Fluid,  their  Number  confounds  the  Obferver  ;  and 
when  feparated  by  the  Addition  of  clear  Water, 
their  Motions  are  at  firft  fo  fwift,  that  there  is  no 
forming  a  regular  Judgment  of  any  thing  about 
them.  After  a  great  many  Trials  J  fucceeded  fo 
as  to  have  only  about  half  a  Dozen  of  them  in  a 
confiderably  larger  Drop  before  the  Microfcope  j 
and  as  they  began  to  be  fickened  by  the  drong 
Light  thrown  upon  them  from  the  Refledfor,  and 
the  Water  to*  dry  away,  their  Motions  became  lef» 
violent,  and  their  Forms  more  diltinguifhable  ;  I 
feized  the  Opportunity  of  one  of  them  that  had 
draggled  into  a  Corner  from  the  red,  and  continued 
my  Obfervations  folely  on  that. 
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It  was  of  the  larger  Kind  of  Microfcopic-Anh 
mals,  tho*  by  many  Degrees  too  fmall  to  be  vifible 
to  the  naked  Eye.  Its  Form  was  elliptic,  but 
fomewhat  tending  to  oval  ;  one  of  the  Extremities, 
tho*  both  were  rounded  and  obtufe,  being  fome¬ 
what  fmaller  than  the  other.  Its  Body  was  de- 
prefied  or  flatted,  and  that  equally  throughout  *, 
it  was  fo  tranfparent,  that  the  Form  of  the  Inteftines* 
and  even  their  Motions,  might  be  difcovered  thro* 
it ;  and  it  was  furrounded  with  a  Kind  of  Fibrills 
all  round  the  Edge,  refembling  Hairs  •,  thefe  were 
almoft  continually  kept  in  an  undulatory  Motion. 
They  feemed  to  allift  in  the  poifing  the  Body  of 
the  Creature,  rather  than  initsProgrelfions ;  for  thofe 
appeared  to  be.  performed  by  the  Bendings  of  its 
Body,  when  violent  ;  and  when  more  flow,  by 
fome  Apparatus  in  the  under  Part,  not  difcoverabk 
in  this  Pofidon. 

The  GlafTes  which  had  ferved  to  give  this  View 
of  the  whole  Animal,  were  by  no  means  equal  to 
the  Bufinefs  of  inveftigating  its  minuter  Parts.  I 
adapted  a  Magnifier  of  much  greater  Power,  and 
while  the  Area  taken  in  at  a  View  was  not  equal 
to  a  fifth  Part  of  the  Diameter  of  the  Body,  had 
Opportunity  of  acquainting  myfelf  very  accurately 
with  the  little  Portion  that  was  feen. 

The  Skin  of  this  minute  Creature  was  now  dif¬ 
covered  to  be  not  frnooth  and  gloffy,  as  are  many 
of  the  leffer  Animals,  but  granulated  $xa£t]y  in  the 
Manner  of  our  Shagrine  Leather,  or  the  Skin  of 
fome  of  the  Sea  Fifli ;  with  a  fharp  Point  to  every 
Granulation  :  Thefe  prominent  Parts,  or  pointed 
Granulations,  were  of  a  Colour  much  paler  than 

the 


\ 

) 

1 

r 

o 

n 

I 

<  I 

> 

‘3 

II 
35 


Natural  Hijlory  and  Philofophy .  99 

the  reft  of  the  Surface  ^  they  appeared  femi- 
pelluced  and  whitifh,  the  reft  lefs  tranfparenr,  and 
of  an  Olive  Brown.  What  an  Armature  this  for 
the  Skin  of  fo  minute  a  Creature,  and  fo  far  as  it 
was  poffible  to  fee  in  this  Obfervation,  how  unne- 
ceftary.  The  Spins  of  the  Hedge-Hog,  and  thefe 
Points  were  of  the  fame  Kind  in  Proportion,  are 
meant  for  its  Defence  againft  Animals  that  would 
other  wife  devour  it.  We  Ihould  not  make  out  the 
Ufe  of  thefe  indeed,  if  we  were  to  find  the  Creature 
in  a  Country  inhabited  by  no  other  Animals  •,  and 
tho9  in  this  Place  the  Infedt  under  Confideration 
has  no  Enemies  to  fear,  it  is  not  appropriated  to 
this  fingle  Fluid,  and  in  others  it  may  have  de¬ 
vouring  Concomitants,  againft  whom  all  this  Ap- 
paratus  of  Defence  may  be  neceflary. 

From  the  Examination  of  the  Skin  we  pro-, 
ceeded  to  that  of  the  Fibrills  at  the  Edge  of  the 
Body  :  It  was  not  without  Foundation  that  I  had 
fufpedled  thefe  to  be  of  Ufe  to  the  Creature,  in  the 
Manner,  of  Fins;  tho’  they  had  appeared  fimple 
Filaments  or  Hairs  to  a  lefs  powerful  Set  of  GlafFes, 
they  were  now  found  to  be  Fins,  each  compofed 
of  a  fiat  Body,  bToader  at  the  Bafe  and  growing 
gradually  fmaller  to  the  Extremity,  where  it  di¬ 
vided  into  two  Parts,  and  all  the  Wray  furnifhed 
on  each  Side  with  Series  of  fhort'er  Fibres,  placed 
in  the  Manner  of  the  Plumage  of  Birds.  Toward 
the  fmaller  Part  of  the  Animal,  which  by  its  being 
always  carried  formoft  in  its  Motions  appeared  to 
be  the  Head,  they  were  fhort  and  inconfiderable, 
all  the  Way  toward  the  other  Extremity  they  be¬ 
came  gradually  longer  and  longer  ;  and,  in  fine, 
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at  the  very  End,  or  in  the  Centre  of  the  broadeft 
Extremity  of  the  Animal,  there  flood  three  which 
were  confiderably  longer  than  the  reft :  Thefe 
were  not  all  of  the  fame  Length,  but  the  middle 
one  longer  than  the  other  two  :  They  were  broader 
as  well  as  longer  than  the  others,  and  wrere  fo 
placed,  that  their  Fibrills  at  the  Sides  joined  one 
another.  The  whole  AfTemblage  thus  feemed  to 
form  only  one  regular  Fin,  and  this  probably  ferves 
as  a  Tail  to  the  Animal. 

The  Water  dry’d  quite  away,  and  the  Animal 
died  during  this  Obfervation.  I  took  the  ufual 
Method  of  turning  the  Glafs  to  fee  the  under  Part 
of  the  Creature,  but  found  a  thinner  Subftance  ne- 
ceffary  in  order  to  fee  with  any  Degree  of  Accuracy 
what  I  was  eager  to  be  well  afeertained  about,  as  the 
under  Part  feemed  to  promife  much  more  than  the 
upper  in  this  Creature. 

1  now  flit  off  an  extreamly  fine  Plate  of  Muf* 
covy  Talc,  or,  as  it  is  ufually  called,  Ifinglafs,  for 
the  holding  the  Animal  of  the  next  Obfervation. 
It  was  not  till  after  feveral  ineffectual  Trials  that 
we  fucceeded  in  getting  one  of  the  Animalcules 
again  feparated  from  its  Company,  and  in  a  Con¬ 
dition  for  accurate  Examination.  Very  happily, 
however,  a  Single  Drop  of  Water,  into  which  the 
minuteft  Portion  imaginable  of  the  impregnated 
Fluid  had  been  dropped  from  the  Tip  of  a  Camel’s 
Hair  Pencil,  afforded  no  lefs  than  £hree  of  them 
together.  We  had  now  great  Opportunities  before 
the  Water  began  to  dry  away,  of  viewing  them 
in  Motion,  by  Means  of  a  fmall  magnifying  Power, 
which  confequently  took  in  a  larger  Area.  Wc 
g  could 
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could  diftinguifh  that  all  the  Motion  was  not 
fwimming,  but  that  there  was  fome  walking  on  the 
Bottom,  which  we  had  before  miftaken  for  the 
other  Motion.  It  was  eafy  to  fee  by  the  un- 
dulatory  Convolutions  of  the  Body  during  this 
flower  Motion,  that  it  was  performed  by  Means 
of  numerous  Legs  ;  and  a  very  lucky  Incident 
gave  us  an  Opportunity  of  feeing  yet  a  third  Ufe 
of  its  Limbs,  which  was  in  climbing.  A  fmall 
Filament  from  the  End  of  the  Pencil  had  come  off 
with  the  Animals  into  the  Liquor,  and  flood  aflant, 
one  End  of  it  being  fixed,  or  at  leaft  applied,  to 
the  Talc,  and  the  other  reaching  nearly  to  the  Sur¬ 
face  of  the  Liquor,  We  faw  one  of  the  Animal¬ 
cules  as  it  came  up  to  this,  apply  its  Belly  length- 
wife  to  it,  and  inftantly  climb  to  its  Top  and  down 
again.  This  it  did  feveral  Times  fucceflively  with 
great  Facility,  and  fo  minute  was  it  that  it  never 
moved  the  Hair,  which  had  fo  very  little  to  keep 
it  in  its  Diredtion. 

The  Motion  which  thefe  Creatures  had  in  the 
Mid-water,  and  which  to  diftinguifh  it  from  their 
creeping  and  climbing,  muft  be  called  fwimming, 
tho’  not  perhaps  with  perfedt  Propriety,  was  per¬ 
formed  much  morefwiftly  than  either  of  the  others; 
and  the  Creature  rolled  itfelf  about  during  its  Courfe 
in  a  furprifing  Manner,  turning  often  over  and  over, 
crofting,  running  the  Length  of  the  Drop  and  back 
again,  as  if  in  fport,  and  with  a  furprifing  Rapi¬ 
dity. 

When  our  Attention  had  been  fome  Time  em¬ 
ploy’d  upon  this,  the  drying  up  of  the  Drop  of  Wa¬ 
ter  in  which  all  thefe  Journeys  had  been  taken,  gave 
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us  the  Signal  for  adapting  Glades  of  more  Power 
for  the  Examination  of  the  Parts  of  the  Animal  on 
its  Belly,  or  the  under  Side  of  its  Body.  When 
thefe  were  put  on,  and  the  Piece  of  Talc  with  the 
Animals,  and  the  Remains  of  the  Drop  of  Water 
on  it,  we  had  the  good  Fortune  to  find  Things  in 
a  Situation  for  Examination,  and  the  Creatures  not 
quite  dead  :  The  fmall  Remains  of  the  Fluid  juft 
kept  them  alive  and  their  Limbs  in  Motion,  with¬ 
out  feparating  them  from  their  Contact  with  the 
Talc. 

The  Erft  Difcovery  we  made  was,  that  the  Crea¬ 
ture  had  indeed  Legs,  fuch  as  they  were,  in  great 
Number  ;  there  were  no  lefs  than  eight  Rows  of 
them.  Thefe  were  placed  longitudinally  from  the 
Head  to  the  Tail,  at  regular  Diftances  from  one 
another,  the  middle  Series  very  near  the  Centre  of 
the  Creature,  and  the  extream  ones  but  at  a  fmall 
Biftance  from  the  Fins  which  edged  the  Sides : 
Each  Series  confided  of  an  afmoft  infinite  Number 
of  Legs ;  thefe  were  very  fmall  and  fhort,  but 
each  was  divided  into  two  Toes  or  Poitions  at  the 
Extremity.  The  Creature  cccafionally  moved  any 
Number  of  thefe  ;  fometimss  we  law  a  whole  Se¬ 
ries  or  more  in  Motion  at  once,  fometimes  only  a 
few  of  feveral  Series  °,  and  the  moll  ufual  State  of 
their  Movement  was  that  of  about  half  a  Dozen 
of  every  Series,  quite  acrofs  the  Bodycdn  the  fame 
Line.  This  is  undoubtedly  the  Manner  in  which 
the  Creature  walks,  and  as  its  fwimmingor  Motion 
in  Mid- Water  is-  performed  by  the  Motion  of  the 
hinder  Part  of  the  Body,  and  the  Aftiftance  of  its 
Fringe  of  Fins,  the  Climbing  which  we  had  an 
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Opportunity  of  feeing  by  Means  of  the  Hair,  mud 
have  been  owing  to  the  two  middle  Rows  of  Legs, 
between  which  it  certainly  embraces  Header  Bodies 
of  that  Kind,  on  thefe  Occafions. 

Nothing  was  farther  obfervable  of  the  Legs  \  but 
toward  the  anterior  Extremity  we  faw  two  oblong 
and  jointed  Bodies,  quite  different  from  either  the 
Fins  or  the  Legs  of  the  Creature,  which  were  fre¬ 
quently  in  Motion,  rubbing  their  notched  and  den- 
tated  Sides  againlt  one  another,  and  doubling  them- 
felves  at  the  feveral  Joints  fo  as  to  approach  with 
their  Extremities  the  Surface  of  the  Body..  Thefe 
Weapons  on  a  clofer  Infpedtion  appeared  to  have 
much  the  Form  of  the  larger  Claws  of  the  Lobfter 
kind :  They  were  largeft  in  the  fourth  or  extream 
Joint  *,  and  tho5  at  firft  we  thought  that  Joint  which 
formed  the  Extremity  folid  and  intended  as  a  Kind 
of  Club,  yet  the  convulfive  Motions  of  one  of  thefe, 
as  the  Creature  was  expiring  for  want  of  a  Supply 
of  the  Fluid,  convinced  us  that  they  were  forked, 
and  formed  for  feizing  any  Thing  that  comes  in 
their  Way.  It  is  on  the  Joint  next  under  this  that 
the  Serratures  or  Indentings  appear  ,  this  fecond 
Joint  from  the  Extremity,  or  third,  counting  from 
the  Body,  is  flat  and  dentated,  in  Manner  of  a 
Saw  on  both  Edges  j  and  on  a  clofer  Examination 
we  could  diftinguilh,  that  the  whole  inner  Surface 
of  it  was  rough  in  the  Manner  of  a  File,  and  co¬ 
vered  with  Points  like  thofe  of  the  Back  of  the 
Animal,  only  (horter  and  lefs  fharp.  The  other 
two  Joints  or  thofe  neareft  to  the  Body,  were 
Ample,  uniform,  and  fmooth  ;  they  ferved  for  no¬ 
thing  more  than  directing  and  moving  the  others. 

H  4  A 
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A  little  below  the  Bale  or  Ir.ferrion  of  thefe  to 
the  Body,  there  appeared  a  Mark  of  a  femilunar 
Figure,  with  its  Points  upward  and  the  convex 
Part  toward  the  larger  End  or  Tail  of  the  Animal. 
This  had  hitherto  feemed  only  a  Mark  or  Line 
of  a  different  Colour  irom  the  red,  but  the  fame 
Circumdance  which  gave  us  an  Opportunity  of  dif- 
covering  that  the  Claws,  if  they  may  be  lo  called, 
were  for  ked  at  the  End,  explained  alfo  that  this 
was  the  Mouth :  We  faw  it  open  at  feveral  Times 
as  the  Creature  was  gafping  in  its  lad  Agonies,  and 
could  not  but  obferve  that  its  Diameter  was  enor¬ 
mous  in  Proportion  to  the  Bulk  of  the  Animal. 

Here  then  in  fo  minute  and  inconfiderable  a 
Creature  we  have  difcovered  an  Apparatus  of 
Limbs  more  elaborately  formed  than  thofe  of  the 
larged  Animal.  It  was  eafy  to  conceive,  that  the 
Ufe  of  the  fmgular  Arms  or  Claws  placed  be¬ 
fore  the  Mouth  was  for  feeding  ^  but  the  par¬ 
ticular  Manner  in  which  they  were  to  be  em¬ 
ployed,  and  even  what  was  the  dcdined  Food,  was 
yet  to  learn.  Aimed  all  the  minute  Animals  did 
covered  by  Means  of  the  Microfcope,  are  carni¬ 
vorous,  and  as  where  there  is  one  Species  of  them 
there  is  ufually  alio  another,  they  feed  on  one  ano¬ 
ther  as  the  larger  Animals.  They  are  indeed,  thos 
all  beneath  the  Difcernnaent  of  the  naked  Eye,  yet 
as  different  irom  one  another  in  Size*  as  Hawks 
from  Sparrows,  or  as  thofe  from  Worms,  and  they 
feed  on  one  another  in  Succeifion,  as  the  Roach  on 
the  Water  In  fed,  the  Pike  on  the  Roach,  and  fo 
on.  But  here  was  an  Animal  that  feemed  dedined 
to  live  alone,  to  roam  about  in  Seas,  where  no 
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animated  Inhabitant  had  Exidence  except  itfelf.  It 
is  not  to  be  doubted  but  Creatures,  even  below  the 
minuted  of  thofe  we  fee  in  the  common  Fluids, 
may  have  Exidence  there,  and  that  Gradations  in¬ 
finite  between  thofe  Atoms  of  Exidence  and  no¬ 
thing,  may  have  Being,  I  have  often  thought  that 
it  is  with  our  Microfcopes  in  thefe  little  Arese  of 
Examination,  as  with  our  Telefcopes  in  the  vaft 
Expanfe  of  the  Heavens ;  there,  after  the  naked 
Eye  has  counted  all  the  Stars  its  Organs  can  dis¬ 
cover,  the  flighted  Telefcope  fhews  more ;  and 
even  in  Spaces  where  there  appear  to  that  affidans; 
Xndrument  no  more,  a  greater  Power  of  Magni¬ 
fying  will  difcover  others,  and  fo  on,  to  all  our 
Lengths  of  Improvements,  and  probably  infinitely 
beyond  them.  Thus  I  am  apt  to  believe  it  is 
with  thefe  Fluids,  that  where  the  naked  Eye  dif- 
covers  nothing  but  a  clear  uninhabited  Expanfe,  a 
little  Power  of  magnifying  fhews  one  Series  of  Ani¬ 
mals,  a  greater  another,  a  greater  yet  a  third  Ge¬ 
neration  more  minute  than  they,  and  fo  on,  beyond 
all  our  Powers  of  encreafing  the  Faculty  of  Obfer- 
vation.  An  Imagination  like  this  is  founded  on 
evident  Principles,  and  it  is  placing  the  Works  of 
the  Creation  in  a  Light  that  does  Honour  to  our 
own  Conceptions,  But  allowing  all  the  Force  of 
this,  and  fuppofmg  that  there  may  be  Animalcules 
of  many  Kinds  in  the  fame  Fluid,  with  thefe  com¬ 
paratively  larger,  tho5  not  difcoverable  by  all  our 
Efforts,  yet  it  will  not  anfwer  the  prefent  Purpofe* 
The  Indruments  of  feeding  are  in  all  Creatures  pro¬ 
portioned  to  the  Nature  of  the  Food,  nor  would 
Nature  have  allotted  Organs  of  the  Size  of  thefe 
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Claws  for  the  feizing  uport  Creatures  too  minute  to 
be  feen  by  the  Glafles,  which  were  of  Power  to 
fhew  them  fo  diftin&ly. 

We  were  fufficiently  acquainted  with  the  Ap¬ 
paratus  for  feeding,  it  remained  to  be  informed  of 
the  Manner  in  which  they  were  ufed,  and  of  the 
Nature  of  the  Creatures  Food.  We  tried  many 
Things  in  vain  for  this  Purpofe.  When  the  Animals 
were  feparated,  as  we  ufually  had  them  for  Obfer- 
vation,  by  Means  of  fome  additional  Water,  there 
never  feemed  an  Attempt  to  ufe  thefe  Weapons  ; 
and  when  we  faw  them  limply  in  their  own  Fluid, 
their  Numbers  and  continual  Motion  made  it  im- 
poflible  to  diftinguilli  any  thing.  An  Accident  at 
length  led  us  to  what  we  had  been  attempting  fo 
long  in  vain:  A  large  Fragment  of  one  of  the 
bruifed  Seeds  had  been  taken  up  in  a  Drop  of  the 
Fluid,  and  we  faw  the  Animalcules  all  bufy  in 
Cluffcers  about.  We  diluted  the  Drop  with  addi¬ 
tional  Water,  and  at  length  fucceeded  fo  well  as 
to  walh  away  all  but  two  or  three  that  were 
moll  bufy.  It  now  was  too  long  before  we  faw 
the  whole  Procefs  of  the  Creatures  feeding,  and  the 
Ufe  of  that  Apparatus  which  we  had  been  before 
fo  well  acquainted  with  as  to  Form. 

We  watched  one  of  the  bufieftof  the  Animalcules 
till  it  was  in  fuch  a  Situation  on  the  Side  of  the 
Fragment  of  the  Seed,  which  many  times  exceeded 
its  own  Bulk,  that  we  could  diftinguifh  all  that 
pafied,  and  the  Refledtor  from  below  happily  threw 
its  Light  diredtly  upon  and  between  the  Body  of 
the  Animal  and  the  Surface  of  the  Fragment,  By 
this  lucky  Incident,  we  were  enabled  to  fee  every 
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Motion  and  every  Circum (lance  of  the  whole.  The 
Creature  was  fome  Time  in  adjufling  its  Body  to 
its  new  Pofuion  ;  it  brought  by  degrees  more  and 
more  of  its  Legs  to  bear ;  till  at  length  by  the 
bending  of  the  nectfiary  Parts  of  the  Body  to  the 
Form  of  the  Surface  of  the  Seed,  every  Leg  in 
every  Series,  fo  far  as  we  could  difcover,  touched 
the  Surface ;  and  in  thofe  which  were  neared  to  us, 
we  could  fee  the  Ufe  of  the  divided  Extremity; 
for  the  two  Toes  of  each  of  thefe  Legs,  formed  by 
that  Divifion,  were  prefTed  clofe,  and  their  Points 
feemed  to  enter  into  the  very  Surface  of  the  Seed* 
It  was  not  long  before  the  ^bfervation  became 
more  limited  ;  the  Erins  of  the  Sides  of  the  Body, 
applied  themfelves  to  the  Surface  of  the  Seed  alfo  ; 
and  the  three  peculiar  ones,  which  I  have  before 
obferved  formed  a  kind  of  Tail,  applied  th.mfdves 
to  it  fo  firmly,  that  all  PafL^e  of  the  Light  into 
the  Space,  between  the  Belly  of  the  Animal  and 
the  Surface  of  the  Seed,  was  intercepted;  an  dby 
degrees  the  fame  Thing  happened  all  along  the 
Sides  by  the  equally  dole  and  firm  Application 
of  the  Fins  fituated  there. 

The  Animal,  when  its  whole  pofterior  Part  was 
thus  thoroughly  fixed  down,  began  to  move  the 
anterior  Extremity:  After  feveral  Vibrations,  it  fix¬ 
ed  it  in  fuch  a  Pofition,  that  the  Angle  made  by  it 
with  the  Surface  of  the  Seed,  was  open  enough  to 
difcover  its  Mouth  ;  and  the  Claws  or  Forceps,  or  by 
whatever  other  Name  we  call  them,  for  they  an- 
fwered  fo  many  Purpofes  that  it  is  not  eafy  toexprefs 
them  all  by  one  Word,  began  to  work. 

The 
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The  firft  Thing  we  difcovered,  was  the  Ufe  of 
the  dentated  Edge  of  the  fecond  Joint :  We  faw  this 
inftandy  u fed  with  great  Regularity  in  Manner  of 
a  Saw,  The  Creature  foon  worked  off  a  Piece 
from  the  folid  Fragment  with  this  Edge  of  one  of 
the  Claws,  and  as  it  dropped  off  the  Forceps,  or 
open  Part  of  the  oppofite  Claw,  feized  it  in  its 
Defcent  toward  the  Bottom.  This  inftandy  con¬ 
veyed  it,  not  as  I  expected  to  the  Mouth  which 
was  large  enough  to  have  very  eafily  received  it, 
but  to  the  flat  Surface  of  the  fecond  Joint  of  that 
Claw  which  had  fa  wed  it  off.  This  Surface,  as 
has  been  before  obferved,  is  notched  in  Manner  of 
a  File  on  both  Claws :  The  Morfel  eafily  fluck  to 
this,  and  in  an  Inftant  the  fimilar  Surface  of  the 
fecond  Joint  of  the  other  Claw  was  brought  to  bear 
upon  it,  and  we  faw  them  employed  in  a  quick 
Motion  of  rubbing  againft  one  another,  the  Confe- 
quence  of  which,  tho*  we  could  not  diftinguifh 
that,  mud  have  been  the  tearing  the  Morfel  to 
Pieces,  or  grinding  it  down  into  a  kind  of  Pulp. 

A  few  Repetitions  of  this  Motion  Teemed  to  do 
the  Bufinefs }  the  Joints  of  the  Claws  immediately 
after  doubled  together,  fo  as  to  bring  this  difbant 
Part  of  them  to  the  Mouth  \  the  opening  of  that 
took  in  a  whole  Surface  of  one  of  the  Joints  at  once5 
and  after  a  little  Time  that  was  drawn  out  and  the 
other  put  in  its  Place,  The  Motions* *  by  which 
all  this  was  performed,  were  too  Twift  to  give  us 
Leave  to  fee  that  they  went  in  loaded  with  the 
Pulp  of  the  Seed,  and  came  out  empty,  but  it 
muft  certainly  have  been  fo ;  and  the  Ufe  of  this 
vaft  Expanfe  of  Mouth,  muft  be  to  receive  thefe 
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Joints  thus  loaded  with  Food,  for  fome  Appara* 
tus,  to  us  wholly  undiflinguifhable,  to  lick  it  ofi, 

The  other  Claw  was  immediately  after  employ¬ 
ed  in  the  fame  Manner  to  faw  off  a  Piece  of  the 
Seed,  and  this  was  feized  before  it  fell  by  the  For¬ 
ceps  of  the  oppofite  Claw,  and  delivered  as  the  other 
to  the  grinding  Part*  and  there  treated  as  before* 
We  faw  this  repeated  feveral  Times,  and  at  length, 
when  the  Creature  had  fatisfied  its  Appetite,  we 
faw  it  with  much  lefs  Ceremony,  loofen  its  Body 
from  the  Seed  than  it  had  ufed  in  fixing  it  down  : 
This  indeed  was  done  almofl  inftantaneoufiy,  and 
the  Creature  fwam  away  with  great  feeming  Sa¬ 
tisfaction. 

Thus  whatever  farther  Parallel  there  may  be  be¬ 
tween  the  Production  of  Maggots  in  putrid  animal 
Subftances,  and  thefe  Animalcules  in  vegetable  In- 
fufions,  there  is  at  lead  thus  much,  that  the  Mat¬ 
ter  in  which  we  find  them,  affords  Food  for  both  1 
and  it  feems  the  Provifion  of  Nature,  by  whatever 
different  Means  it  may  be  executed,  that  whereever 
there  is  a  proper  Food  for  thefe  feveral  Tribes  of 
Animals,  there  fhall  be  the  Animals  to  eat  it,  and 
enjoy  there  being  among  it* 
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On  a  peculiar  and  undefcribed  Plant  of  the 
Fungus  Kind ,  appearing  on  the  Surfaces  of 
vegetable  Infufions . 

IN  the  making  the  Preparations  for  the  Subject  of 
the  preceeding  EJfay ,  I  have  obferved,  that  there 
were  Duplicates  of  the  feveral  Infufions,  which 
were  the  Subject  of  our  Inveftigations :  The  one 
always  left  open  to  the  Accefs  of  the  free  Air, 
the  other  covered  clofe  as  might  be,  by  tying  it 
down  with  a  wetted  Bladder.  At  theTime  when  the 
jiving  Inhabitants  were  firft  difcovered  in  the  Liquor 
or  open  Vefifel,  that  in  the  covered  one  had  been 
alfo  examined,  and  found  equally  peopled  with  its 
Inhabitants  in  all  Refpedts  the  fame  with  thofe 
of  the  other.  Some  Days  had  pafifed  in  the  repeat¬ 
ed  Examinations  of  thefe  fingular  Creatures  :  The 
Pot  which  had  been  opened,  at  the  firft  Appearance 
of  thofe  in  the  other,  had  been  immediately  after 
tied  down  again,  and  had  remained  undifturbed. 
The  Inhabitants  of  our  open  Vefiel  continued  in 
all  their  Vigour ;  and  we  had  the  Curiofity  to  open 
the  other  again,  to  fee  whether  thofe  which  had 
been  thus  confined  had  fared  as  well. 

On  opening  the  Pot,  we  were  furprifed  very 
agreeably  with  a  new  Production,  fpreading  its 
Beauties  over  the  whole  Surface  of  the  Liquor. 
The  Reader  will  be  ready  to  ffnile  on  hearing  that 
the  whole  of  this  Matter  was,  that  the  Liquor  had 

grown 
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grown  mouldy  :  But  what  the  incurious  Eye  paf- 
fes  over  as  nothing,  or  confounds  with  a  thou- 
fand  other  Ideas,  under  the  Name  of  Putrefac¬ 
tion,  the  philofophic  Obferver  inveftigates  to  the 
Depth,  and  he  feldom  fails  to  be  rewarded  by  the 
Beauty  or  Singularity,  for  the  Trouble  of  the  In¬ 
vert  igation. 

What  People,  lefs  acquainted  with  the  Works 
of  Nature,  would  have  fcummed  off  and  thrown 
away,  appeared  to  us  the  moft  ertimable  Part. 
The  Inhabitants  of  that  Fluid  we  had  before 
thoroughly  examined,  here  there  was  offered  a  new 
Field  for  Wonder.  We  juft  fatisrted  ourfelves  that 
the  Creatures  were  yet  living  in  the  Fluid,  and  then 
proceeded  to  examine  the  new  Produdfion. 

As  the  others  had  been  of  the  animal  Kingdom, 
this  new  Objedt  was  evidently  of  the  vegetable  : 
What  it  offered  to  the  View,  was  a  thin  and 
fmooth  Cruft  of  a  greenifh  Colour,  refembling  a 
Piece  of  fine  Leather,  evenly  extended  over  the 
Surface  of  the  Matter,  and  from  this  a  Number 
of  little  Pedicles,  fupporting  fmall  round  Heads. 

I  Thele,  at  a  firft  View,  much  refembled  extreamly 
minute  Pins,  ftruck  into  the  common  Matter  that 
’  cover  the  Liquor. 

I  had  been  fufficiently  ufed  to  Inveftigations  cf 
this  Kind,  to  know  that  what  we  faw  was  worth 
Examination,  but  was  not  in  the  befl  Condition 
that  might  b(*  for  it :  The  Cruft,  I  was  fenfible, 
J  r  was  formed  of  a  Congeries  of  Plants  which  had 
[s  c  fpoiled  one  another’s  Forms,  by  crouding  together, 
f,  I  knew  the  fudden  Growth  of  thefe  minute  Ve- 
it  1  getables, 
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getables,  and  promifed  my  noble  Friend  a  full 
View  of  what  we  wlfhed  by  the  next  Day,  in  a 
proper  Form.  We  cut  off  about  a  third  of  the 
Cruft,  leaving  fo  much  of  the  Surface  of  the  Li¬ 
quor  naked,  and  ordered  the  Covering  of  the  Pot 
to  be  put  on  again. 

The  Progrefs  of  Nature  in  her  vegetable  Pro¬ 
ductions  is  in  fome  Degree  proportioned  to  their 
Size,  While  the  Oak  is,  as  Naturalifts  tell  us,  a 
hundred  Years  in  coming  to  its  full  Growth,  a  hun¬ 
dred  more  in  Perfection,  and  an  equal  Period  in 
decaying  ,  thefe  little  tender  Things  arrive  from 
the  very  State  of  the  Seed  to  their  full  Growth  in 
about  feven  Hours,  continue  in  their  Perfection  an 
Flour  or  two,  and  then  fade,  to  make  Room  for 
their  Progeny  \  the  Shell  or  Cruft  at  the  Bottom 
only  remaining  for  the  Support  of  the  young 
Brood.  I  had  obferved  that  every  round  Head 
which  we  faw  upon  the  common  Cruft  was  fraught 
with  ripening  Seeds,  all  which  muft  foon  be  dif- 
clofed,  and  that  while  fuch  of  them  as  fell  imme¬ 
diately  on  the  Cruft  would  blend  their  Progeny 
with  the  reft,  fome  would  doubtlefs  waft  them- 
felves  to  the  naked  Part  of  the  Surface,  and  there 
give  us  diftinCt  Plants  in  a  Condition  to  be  ob- 
ferved. 

As  I  prefaged  it  happened  ;  on  our  uncovering 
the  Pot  the  next  Morning,  the  Part  of  the  Sur¬ 
face  of  the  Fluid  which  we  had  lift  vacant  was 
fpotted  as  it  were  with  White,  nor  was  it  difficult 
to  determine  that  every  one  of  thefe  Specks  was 
one  of  the  Plants  which  we  wanted  to  examine. 

To 
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To  the  naked  Eye  thefe  feemed  mere  fimple 
Dots,  of  a  white  Colour,  not  equal  to  a  third 
of  the  Diameter  of  the  fmalleft  Pin’s  Head,  but 
on  applying  an  Apparatus  of  a  moderate  Power 
to  view  them,  we  could  diftinguifh  that  each  was 
a  round,  jor  nearly  round  Cruft,  with  a  Num¬ 
ber  of  little  Points  arifing  from  it.  The  Plants 
were  yet  at  a  very  early  Period,  they  had  not  ac¬ 
quired  their  due  Extent  of  Bafe*  nor  were  their 
Pedicles  furniftied  with  the  Heads  which  made  fa 
pretty  a  Figure  on  the  others.  All  that  we  could 
now  diftinguifh  was,  that  the  Edges  of  thefe  Crufts 
were  fcal loped  in  rounded  Forms,  and  their  Sur¬ 
faces  loofely  granulated  between  the  Stalks  or  Pe¬ 
dicles,  that  juft  began  to  fhoot  from  the  feveral 
Parts  of  them. 

Perfons  not  acquainted  with  the  Ufe  of  Micro!- 
.  copes  will  learn  from  the  Management  of  the  dif¬ 
ferent  Objedts  occafionally  mentioned  in  thefe  EF 
,  fays  the  Way  of  employing  the  feveral  kinds  to  the 
...  mod  Advantage.  ’Tis  always  beft  in  the  ExamF 
nation  of  an  Objedt  that  promifes  ‘much,  to  begin 
with  a  fmall  Power  of  magnifying,  and  from  thence 
to  rife  by  many  Gradations  to  the  greateft.  ’Tis 
beft  alfo  to  fee  the  Objedt  firft  in  ftatu  in  its  na¬ 
tural  Situation,  if  that  may  be,  and  afterwards  by 
Degrees  to  examine  it  in  other  Forms  and  Pofiti- 
ons ;  ’tis  by  thfs  Means  we  avoid  the  Errors  which 
Tcandalize  the  Works  of  thofe  who  would  other- 
ways  have  been  the  Ornaments  of  this  Science  $  but 
who  examining  Parts  before  they  had  viewed  the 
whole,  and  looking  on  Objedls  in  the  Forms  of 
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their  own  Diftortion,  before  they  had  made  them- 
felves  acquainted  with  them  in  their  more  fimple 
State,  have  fallen  into  Miftakes  which  we  blufli  to 
fee,  and  miffed  of  Truths  which  half  their  Accu¬ 
racy  under  a  better  Conduct  muff  have  difco- 
vered. 

After  feeing  all  that  offered  as  the  Plants  floated 

»,y 

on  the  Fluid  in  the  Place  where  they  had  grown, 
we  introduced  into  the  Liquor  one  of  thofe  con¬ 
cave  Glafles  which  are  formed  for  holding  aquatic 
Objects  with  theFluid  about  them,  under  the  Focus 
of  the  double  Microfcope-,  drawing  this  under  the 
Spots  where  two  or  three  of  thefe  Plants  happened 
to  ftand  very  near  one  another,  we  had  the  good 
Fortune  to  take  them  all  up  entire  and  undifturbed, 
together  with  the  Liquor  which  the  Hollow  of 
the  Glafs  brought  up  about  them.  We  now  ap¬ 
plied  thefe  on  the  Plate  of  the  Microfcope  in  the 
Glafs,  and  applying  a  fmall  Magnifier,  could  di- 
ftinguifli  that  what  had  at  firft  appeared  Granula¬ 
tions  on  the  Surface  of  the  Creft,  were  in  reality 
a  kind  of  hollow,  leafy  Protuberances,  tho’  of  the 
Colour  and  Texture  of  the  Cruft,  that  is,  truly 
fungous  in  all  but  Figure. 

The  Cup  Moffes,  feveral  of  the  Lichens,  and 
iome  other  of  the  lefs  perfect  Plants,  as  Authors 
idly  call  them,  which  have  their  Organs  of  Fruc¬ 
tification  fupported  on  Pedicles,  have  a  foliated,  a 
cruftaneous  Matter  for  their  Safe.  The  common 
Lichenoides  of  fo  many  Kinds,  which  cover  the 
Surfaces  of  Walls  and  old  Boards,  have  this,  and  in 
many  of  them  it  is  perfetfdy  like  that  of  this  Fun- 
1  gu% 
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gus,  both  in  its  Nature  and  Origin  ;  rounded  in 
its  general  Form,  fcalloped  at  the  Edges,  and 
granulated,  or  when  more  diftindly  feen,  foliated 
on  the  Surface.  There  is  indeed  a  great  Affinity- 
bet  ween  many  of  thefe  and  of  thefe  Fungi ;  and 
moil  of  the  ordinary  Kinds  ffiew  themfelves,  firft 
in  the  Form  of  a  yellow  or  grey  Spot  on  the  Sur¬ 
face  of  the  Stone  or  Wood  to  which  they  grow, 
juft  as  the  Fungus  on  the  Surface  of  the  Fluid, 
which  in  both  Cafes  extends  in  Diameter,  and  af¬ 
terwards  produces  the  Stalks  or  Stems  which  fup- 
port  the  Fructifications. 

As  the  floating  about  of  thefe  little  Germina¬ 
tions  of  Plants  gave  us  an  Opportunity  of  feeing 
them  in  different  Lights  fucceffively,  we  once  or 
twice  caught  a  View,  in  which  it  was  eafy  to  dif- 
tinguiffi,  that  there  were  Roots  for  the  Support  of 
the  Cruft  fent  down  into  the  Fluid.  Thefe  minute 
Fungi  in  thi.s  differ  from  the  Sea  Plants,  which  all 
rife  from  a  flat  Cruft  or  Bafe,  fpread  on  a  Stone  or 
other  folid  Subftance,  but  without  any  Appearance 
of  Roots  to  fupply  them  with  Nouriffiment.  That 
in  thofe  Plants  is  received  at  the  Pores,  which  are 
open  in  every  Part  of  their  Surface  ;  but  here  the 
Cruft  is  nouriffied  by  abfolute  Roots,  in  the  way 
of  common  Vegetables,  or,  to  bring  it  to  a  Ariel 
Similitude,  in  the  Manner  of  the  Duckweed,  the 
little  Nympha?#  the  Water- foldier,  and  thofe  other 
Plants  which  float  at  large  on  the  Surface  •,  and  tho9 
.  they  are  nouriffied  by  Roots,  yet  do  not  fend  thofe 
Roots  down  to  the  Mud,  but  draw  their  Supplies 
immediately  from  the  Water.  To  have  an  Op- 

I  2  portunity 
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portunity  of  feeing  this  cafuallv  and  imperfedtly 
could  not  but  make  us  eager  to  diftingiiilh  the 
whole  more  accurately.  It  was  with  fome  Diffi¬ 
culty  that  we  got  an  Opportunity  of  doing  it 
to  our  Satisfaction  ;  but  at  length  by  Means  of  a 
Piece  of  Horfehair  fixed  by  a  Cement  to  the  Side 
of  the  concave  Glafs,  and  its  other  End  applied  to 
one  of  the  Plants,  we  found  a  Way  of  fixing  it 
in  a  flant  Pofition :  In  this  Situation  we  perfedly 
could  diitinguifh  its  whole  under  Strudure.  The 
Surface  on  this  Part  was  much  fmoother  than  on  the 
upper,  and  refembled  in  fome  Degree  that  of  a 
thick  Parchment  *,  from  feveral  Parts  of  this,  at 
fmall  Diftances,  arofe  the  Roots  ;  they  were  white, 
fine  and  pellucid  Fibres,  very  fhort  and  delicate, 
but  at  their  Extremities  defended  by  a  kind  of 
Cafe,  into  which  they  were  thruft  in  the  Man¬ 
ner  of  a  Sword  into  the  Scabbard,  They  always 
rofe  three  together  from  the  fame  Spot,  and  did 
not  defcend  perpendicularly  down  in  the  Water, 
but  fpread  themfelves  into  a  Breadth  from  the  very 
Centre  to  the  Extremities. 

We  had  Occafion  during  this  Obfervation  toad- 
mire,  as  he  who  fearches  into  the  (Economy  of  the 
Univerfe  mult  do  eternally,  the  Provifion  of  Na-  f 
Cure  for  the  Support  of  all  her  Productions  :  We 
had  from  Time  to  Time  feen  Multitudes  of  the 
animal  Inhabitants  of  the  Fluid  playing,  as  we 
then  underftood  it,  about  the  Plant  we  had  under 
Examination,  and  often  difturbing  our  Views.  We 
had  difcovered  that  it  was  to  the  buttling  of  thefe 
Creatures  about  them,  that  they  owed  the  Motion 

that 
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that  carried  them  {lowly  about  to  the  feveral  Parts 
of  the  Fluid  :  But  we  had  no  fooner  fatisfied  our- 
felves  of  the  Nature  of  the  Plants,  fo  far  as  their 
prefent  imperfeCt  Period  would  let  us,  than  wedift 
covered,  on  examining  thefe  living  Inhabitants  of 
the  Flood,  that  what  we  had  taken  for  Paftime  and 
Play,  was  no  lefs  eflential  an  Employment  than 
that  of  feeding.  We  faw  them  now  tearing  off 
Pieces  from  the  Sides  of  all  the  Plants,  and  de¬ 
vouring  them  with  all  the  Appetite  with  which  we 
had  feen  them  eat  the  Pieces  of  the  Seed  from 
which  they  feemed  to  have  deduced  their  Origin. 
It  is  a  Thing  not  yet  to  be  determined  how  thefe 
Animals  or  thefe  Plants  come  into  the  Fluid  which 
fupply  them  Nourifhment ;  we  fee  one  equally  nu¬ 
merous  in  the  confined  as  in  the  expofed  Quantity, 
the  other  only  in  the  confined,  fo  that  their  owing 
their  Origin  either  to  Eggs  or  Seeds  depofited  by 
parent  Animals,  or  floating  in  the  Air,  is  equally 
obviated  ;  but  come  how  they  will,  Nature  pro- 
\  vides,  we  fee,  that  they  {hall  be  of  fuch  Kinds  as 
may  be  of  Ufe  to  one  another,  the  Plants  producing 
d  themlelves  in  a  very  fudden  Manner,  and  fupplying 
lit!  the  Animals  with  Food, 

Nature  reproduced  the  Parts  of  thefe  Crufts  at 
fo  leaft  as  faft  as  the  numerous  but  minute  Deftroyers 
;ji{):  could  devour  them  ;  and  the  general  vegetable 
Power  ftill  continuing,  they  encreafed  in  Diameter 
,J{f|  from  Hour  to  Hour,  till  they  had  arrived  at  the 
ffa  deftined  Size,  which  was  that  of  the  Head  of  a 
let!  middling  Pin.  All  this  Time  nothing  appeared 
^1  toward  the  Fructifications  but  the  Pedicles  on  which 

J  I  3  they 
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they  were  to  {hand  :  Thefe  we  now  began  to  exa¬ 
mine  with  a  fcrutinous  Attention,  and  by  degrees 
we  found  them  growing  taller:  When  they  had  ar¬ 
rived  at  their  deftined  Height,  and  not  before,  we 
could  perceive  the  firft  Appearance  of  the  round 
Heads  which  had  at  firft  called  up  our  Atten¬ 
tion  in  the  riper  Plants.  It  was  eafy  to  perceive 
that  thefe  were  not  folid  Bodies,  nor  perfectly 
fmooth  on  their  Surface ;  they  appeared  fpungy  and 
rough,  and  it  was  with  a  ftrange  Surprife  that  we 
fa w  them,  from  the  Time  of  their  firft  Appear¬ 
ance  in  an  extremely  Ihort  Period,  grow  or  extend 
themfelves  to  more  than  three  times  their  firft  Dia¬ 
meter.  We  could  diftinguifh  now  that  they  were 
truly  compofed  of  a  Number  of  (lender  Bodies  {hoot¬ 
ing  like  Rays  from  a  Centre,  and  thefe  at  a  confi- 
derable  Diftance  from  one  another,  but  as  they 
were  all  of  an  equal  Length,  making  the  whole 
Figure  round. 

The  double  Microfcope  was  not  fo  proper  for 
this  Inveftigation  as  a  very  powerful  fingle  Lens. 
We  fitted  up  the  common  Apparatus  for  examining 
opake  Objects  with  a  very  great  Magnifier,  and 
adj  lifted  to  its  Focus  one  of  the  yet  unripe  Heads 
of  this  Plant.  The  Pedicle  on  which  this  flood 
was  a  fine  glpffy  mucous  Cylinder,  hollow  and 
perfe&ly  tranfpareijt,  its  Colour  a  bluifh  White, 
and  its  Surface  perfectly  even.  XJie  Head  on  its 
Top  appeared  no  other  than  a  large  Globule,  of 
that  fine  white  tranfparent  mucous  IVIatter  which 
covered,  in  a  fm&lier  Quantity,  the  Sides  of  the 
Pedicle,  only  that  we  could  diftinguifh  fame  ex¬ 
tremely 
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1  tremely  minute  round  Protuberances  on  fome  Parts 
of  it,  in  Form  of  little  Dots.  While  the  Objedt 
was  before  our  Eye,  we  could  fee  thefe  Dots  or 
little  Tubercles,  raife  themfelves  above  the  Surface 
of  the  Globule  to  greater  and  greater  Heights,  fuc- 
ceeded  by  other  globular  Bodies,  to  which  they 
grew  in  Form  of  a  String  of  Beads.  As  thele  ad¬ 
vanced  in  Height,  the  whole  Surface  of  the  Glo¬ 
bule  appeared  befet  with  Points ;  and  as  they  by 
degrees  encreafed  in  Length,  the  original  Globule 
decreafed  alfo  in  Bulk,  till  at  length  there  remained 
no  Trace  that  there  ever  had  been  fuch  a  Thing; 
but  the  whole  Appearance  of  the  perfedt  Head,  was 
that  of  a  great  Number  of  thefe  (lender  Fibres,  all 
arifing  from  the  Summit  of  the  Stalk,  and  (landing 
in  their  feveral  Directions  fo  as  to  form  the  Globu¬ 
lar  Appearance  that  had  (truck  the  naked  Eye, 
juft  as  we  fee  the  downy  Matter  on  the  Top  of  the 
Stalk  of  the  common  Dandelion  when  it  is  in  Seed, 
which  afiumes  a  perfedlly  globular  Form,  tho9 
compofed  of  diftant  Rays  of  the  Plumage  of  the 
Seeds.  It  is  noteafy  to  call  up  an  Image,  that  on 
a  general  View  more  defcribes  the  whole  Plant  as 
feen  by  the  Microfcope,  than  the  Dandelion  in 
this  State,  the  Leaves  of  which  generally  extend 
themfelves  eve ry  Way  into  a  round  Figure,  but 
fealloped  at  the  Edges,  refembiing  the  Cruit  at  the 
Bafe,  as  the  Stalk  and  downy  Head  do  the  Pedicle 
and  Globule  at  its  Summit,  only  that  the  Globule 
on  the  Head  of  the  Fungus  is  lefs  compadt,  and  its 
Rays  vaftly  more  diftant  at  their  Points. 
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On  a  ftri.6t  Examination  we  found  theft  formed 
each  of  about  forty  round  Globules,  all  of  the  fame 
Size,  all  of  the  fame  pale  blueifh  white  Colour, 
and  covered  with  the  mucilaginous  Matter  which 
had  formed  the  Body  of  the  Globule,  and  no 
way  connected  but  by  its  Vifcofity.  The  Rays 
were  about  twenty-fix  in  Number,  and  they  were 
fomewhat  near  at  their  Bafes,  tho*  there  far  from 
touching  each  other,  but  they  were  yery  diftant  at 
their  Points. 

On  the  Summit  of  the  Stalk  between  thefe  and 
round  about  their  Bafes,  there  flood  a  Number  of 
fhort  and  extreamly  minute  Peduncles,  each  crowned 
alfo  with  its  Head.  Thefe  Peduncles  did  not  rife 
more  than  to  the  Height  of  the  two  lower  Articu¬ 
lations  of  the  larger  Rays,  and  their  Heads  were  of 
an  oblong  angulated  Figure,  and  flood  erecl.  The 
Peduncles  were  of  the  fame  blueifh  White  with  the 
general  Stalk,  and  covered  with  the  fame  tranfpa- 
rent.  mucous  Matter,  but  the  pleads  were  of  a  pale 
Yellow  and  dry.  While  we  continued  our  Obfer- 
vation  one  of  thefe  Heads  burfl  open  with  Violence* 
The  whole  Circumference  of  the  Head  was  nowob- 
fcured  with  a  Cloud  of  rifing  Duft:  of  the  fame 
yellowifh  Colour,  fo  that  nothing  could  be  feen 
diftin&ly.  While  we  were  admiring  this,  a  fecond 
Burfl  of  the  fame  Kind  happened,  followed  by  a 
frefh  Quantity  of  the  Powder  ;  after  this  another, 
and  fo  on,  till  for  the  Time  of  two*  Minutes  or 
longer,  it  was  impoffible  to  diftinguifh.  any  Thing 
of  the  Head,  but  that  it  was  involved  in  a  Cloud 
of  Duft,  fo  fine  that  it  rather  had  the  Appearance 

of 
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of  Smoak  than  of  any  Matter  formed  of  folid  Par¬ 
ticles. 

When  this  Confufion  was  over  we  could  diftin- 
guifli  that  all  the  oblong  angulated  Heads  fixed 
to  the  fhorter  Peduncles  had  fucceflively  burft  open 
in  the  Manner  of  the  firft,  and  each  on  its  burft- 
ing  had  difcharged  its  Quantity  of  his  fine  Powder. 
The  Powder  itfelf  was  now  in  Part  fallen  down, 
and  in  Part  lodged  on  the  Globules,  which  formed 
the  Rays  of  the  Head.  Thefe,  inflead  of  the 
fmooth  Surface  they  before  fhewed,  were  now  co¬ 
vered  all  over  with  it,  that  vifcous  Matter  with 
which  they  were  wetted  occafioning  it  to  flick  very 
firmly  to  every  Part  of  their  Surface.  Thefe 
Globules  now  looked  yellow  in  their  Turn  ;  as  to 
the  little  angulated  Bodies  on  the  fhort  Peduncles, 
they  had  quite  altered  their  Form,  they  had  burft 
all  the  way  down  to  the  Bafe,  along  the  Ridges  of 
their  feveral  Angles,  and  were  now  formed  into 
each  a  regular  Star  of  eight  Points. 

This  minute  Fungus  appears  evidently  from  this 
Account,  to  be  of  the  Number  of  thofe  Plants 
which  produce  the  male  and  female  Parts  of  their 
Fructification,  or,  as  is  the  ufual  Way  of  expref- 
fing  it,  their  male  and  female  Flowers,  di Hindi  on 
feparate  Parts  of  the  fame  Individual.  The  Heads 
which  flood  on  the  flat  Peduncles  were  evidently 
the  Antheras^  or  Apices,  and  thofe  Peduncles  the 
Stamina  j  thefe  conflituted  the  whole  of  the  male 
Flowers,  for  there  is  no  vifible  Cup  nor  Corolla, 
or  Verge  of  Petals.  On  the  burfling  of  thefe,  their 
Farina  Foecundans  was  difcharged  in  Form  of  that 

fine 
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line  Daft  which  refembled  a  Cloud  of  Smoak,  and 
had  attached  itfelf  to  the  Globules  forming  the 
federal  longer  Rays,  to  perform  its  Office  of  Im¬ 
pregnation.  Thus  far  the  whole  is  fimilar  to  that 
of  the  Nature  and  Ufe  of  the  Farina  in  the  larger 
Plants,  but  the  burfting  of  the  Anthers  into  this 
regular  Form  of  a  Star  with  eight  Points,  was  a 
Singularity  more  elegant  than  is  to  be  met  with  in 
any  thing  of  the  larger  kind.  For  in  the  very  fineft 
and  moft  beautiful  Flowers  the  Antherse  burft  in¬ 
determinately,  and  difcharge  their  Contents  in  Form 
of  the  fame  cloudy  Duft,  but  afiume  no  particular 
Figure  afterwards.  As  to  thefe,  when  they  have 
done  their  Office,  they  become  by  much  the  hand- 
iorneft  and  moft  confpicuous  Part  of  the  Plant  -s 
and  to  any  one  who  had  not  feen  their  firft  Appear¬ 
ance,  and  the  Difcharge  of  their  Farina,  they  might 
very  naturally  appear  each  a  regular  Flower,  com- 
ppfed  of  eight  yellowifh  Petals. 

The  male  Parts  of  the  Fructification  of  this 
minute  Vegetable  had  been  now  lufficiently  exa¬ 
mined  ;  it  remained  to  enquire  into  the  Nature  of 
the  female  ones.  Thefe  (till  retained  their  original 
globular  Form,  but  were  rendered  rough  on  the 
Surface  by  Means  of  this  Duft  from  the  Anthene, 
which  had  covered  them  all  over.  We  adapted 
the  larged  of  all  the  Magnifiers,  a  much  more 
powerful  one  than  that  ufuaily  fold  with  this  Ap¬ 
paratus  ;  it  was  the  firft  indeed  of  Wilfor? s,  or  in 
other  Words,  the  greateft  Angle  magnifying  Power 
that  Art  has  been  able  to  contrive.  The  Area 
taken  in  by  this  Glal.s  is  fo  fmall,  and  its  focal 

Diftance 
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Diftance  fo  difficultly  hit,  that  it  is  not  eafy  to 
life  it  *,  but  to  an  accurate  and  accuftomed 
Hand  there  is  lefs  Trouble,  not  to  fay  XmpraCtica- 
bility  in  it,  than  to  one  lefs  ufed  in  thefe  Things  ; 
and  tho3  the  View  from  it  be  dark  and  gloomy, 
its  Power  and  DiftinCtnefs  make  Amends  for  all 
the  Difficulties  and  Difadvantages.  It  magnifies  to 
a  very  furprifmg  Degree,  and  fhews  with  a  Preci- 
fion  that  we  never  meet  with  under  the  double 
Microfcope,  where  the  Image  paffes  thro3  three 
Glaffes  before  it  arrives  at  the  Eye,  and  confequently 
never  is  fo  determinate  or  pure,  fmce  it  partakes 
of  the  Mifreprefentations  owing  to  the  Jmperfe&ions 
of  all  thofe  Glaffes. 

Thus  much  I  have  thought  it  neceffary  to  fay 
in  Favour  of  the  Ufe  of  fmgle  Magnifiers  of 
great  Power,  in  the  more  nice  Invefligarions,  be- 
caufe  I  know  their  being  difficult  and  dif  greeable 
in  the  ufing  has  thrown  them  into  an  unmerited 
Difregard,  aNegledt  that  will  clip  the  Wings  of  all 
fucceeding  Difcoveries.  The  Microfcope,  as  we 
hear  of  it,  in  the  Hands  of  Lewenhoek ,  and  in  thofe 
of  all  the  other  Authors,  who  have  fo  amazingly 
feen  the  Minima  of  Nature,  and  who  have  infpired 
the  World  with  a  Love  for  its  Invefligations,  was 
a  fingle  Glafs  of  this  Kind  :  Almoft  all  the  great  Dif¬ 
coveries  which  have  rendered  thelnftrument  famous, 
were  mads  by  fingle  Glaffes.  Thefe  are  the  only 
ones  to  trace  with  Accuracy  the  Ways  of  Nature 
in  thefe  her  minuteft  Productions ;  nor  are  thofe 
who  are  acquainted  only  with  the  Ufe  of  that  Play¬ 
thing  the  double  Microfcope,  to  wonder  that  they 
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cannot  follow  the  Difcoveries  of  Men  who  have 
ufed  thefe  fingle  Glafies  in  the  making  them  *,  or 
accufe  People  of  Impofition  or  Fancy,  who  have 
ufed  in  their  Inveftigations  an  Apparatus  which  is 
fo  fuperior  in  real  Value  to  that  by  which  they 
vainly  attempt  to  follow  their  Steps.  The  double 
Micro fcope  is  the  Inftrument  for  thofe  who  would 
be  diverted  by  the  Powers  of  magnifying,  but  this 
is  that  which  ought  to  be  underflood  and  employ’d 
by  all  who  would  make  real  Difcoveries  •,  that 
may  be  necefTary  as  a  fir  ft  Step  to  this,  but  ’tis  the 
fingle  Glafs  of  the  firft  Power  that  is  to  determine 
all.  The  Variety  of  Lights  thrown  on  the  Objedls 
from  the  Reftedlion  of  the  other  Apparatus,  gives 
Things  fo  different  an  Appearance,  that  the  fame 
Objedt  fcarce  appears  the  fame,  and  often,  as  al- 
moft  any  Objedi  may  be  drowned  to  a  deep  Mag. 
nifier,  in  that  Apparatus  by  a  full  Light,  there  is 
no  Degree  of  it  that  can  properly  fhew  what  is 
fearched  after.  In  the  fingle  one,  the  View  tho*  dark 
is  certain,  5tis  always  the  fame  ;  and  tho*  an  Eye 
not  accuftomed  to  it  fcarce  knows  what  to  make  of 
an  Objedt,  the  pradlifed  Obferver  never  fails  to  fee 
every  Thing  with  a  fufficient  blainnefs,  and  with 
a  Precifion  and  Accuracy  that  charms  him.  I 
hope  the  Obfervations  laid  down  in  thefe  feveral 


L flays  will  be  repeated  by  many  *  they  have  been 
repeated  io  often  by  myfelf,  that  I  am*  confident 
every  Part  of  them  is  accurate  and  juft  *,  and  I 
would  lain  recommend  an  Apparatus  that  is  at  pre- 
tent  very  little  ufed,  but  as  it  is  that  with  which  I 
di  (covered  many  oi  fheni,  kis  that  alfo  which  ought 
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to  be  ufed  in  following  me  with  any  Profped  of 
Succefs. 

The  Truth  of  the  preceding  Obfervation,  in  re¬ 
gard  to  the  different  Ufe  of  the  fingle  and  double 
Microfcope,  cannot  appear  more  evidently  in  any 
Inftance  than  in  that  of  the  prefent  Enquiry.  The 
double  Microfcope,  ufed  with  all  its  Advantages 
and  in  all  its  Powers,  could  fhew  no  more  of  thefe 
female  Organizations  of  this  little  Fungus  than 
that  the  feveral  Rays  were  Series  of  Globules,  con¬ 
nected  by  no  Pedicle  or  Membrane  but  only  ad¬ 
hering  to  one  another  by  Means  of  a  vifcous  Mat- 
-  ter  with  which  they  were  covered.  The  mod  ac¬ 
curate  Obfervation  by  this  Inftrument  could  fhew 
nothing  on  their  Surface  while  naked,  but  an  uni¬ 
form  Covering  of  this  Jelly-like  Matter,  nor  when 
covered  with  the  Dull  of  the  Farina  was  any  thing 
vifible  except  an  inconceivable  Quantity  of  oval 
Bodies,  that,  is  of  the  Grains  of  the  Farina,  for  that 
is  their  Figure,  thrown  irregularly  over  every  Parc 
of  it. 

On  bringing  a  Globule  from  one  of  the  Rays  of 
another  Head  before  the  fingle  Magnifier,  in  this 
fimple  Apparatus,  a  new  Scene  of  Admiration 
difclofed  itfelf.  This  was  taken  from  one  of  the 
Plants  in  which  the  Antherae  were  not  yet  burft, 
and  it  was  confequently  in  its  primitive  State,  not 
defiled  by#the  Powder  from  thofe  Bodies.  The 
Surface  which  had  appeared  in  all  the  former  Ob- 
fervadons  fmooth  and  uniform,  now  difcovered  a 
great  Number  of  irregular  Protuberances  •,  thefe, 
examined  ftridly,  appeared  to  be  each  of  a  tri¬ 
gonal 
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gonal  Figure.  They  were  elevated  but  a  Very  lit¬ 
tle  above  the  Surface,  and  indeed  were  covered  in 
fuch  a  Manner  by  the  mucous  Matter  that  over- 
fpread  the  whole,  that  they  appeared  to  any  View, 
except  fo  accurate  a  one  as  this,  on  the  fame  Level 
with  the  reft  of  it. 

In  the  Centre  of  each  of  thefe  angulated  Pro¬ 
minences,  flood  a  Body  of  the  Figure  of  a  Seg¬ 
ment  of  a  Sphere,  which  I  could  obferve  was  pierced 
with  innumerable  Holes  on  its  Surface.  This  was 
all  that  difclofed  itfelf  in  the  prefent  State  of  the 
Object ;  but  after  the  Certainty  of  thefe  Globules 
being  the  female  Part  of  the  Fructification  of  the 
Plant,  it  was  not  difficult  to  difcover  that  thefe 
were  Apertures  leading  into  the  Cells  in  the  Body 
of  it,  where  were  lodged  the  Seeds  •,  and  that  thefe 
little  trigonal  Eminences,  with  the  Bodies  con¬ 
tained  in  their  Cavity,  anfwered  to  the  Stigmata  in 
the  more  perfect  Plants. 

When  we  had  fufficiently  examined  one  of  thefe 
in  the  State  before  Impregnation,  we  felected  a  very 
fair  one  from  among  thofe  which  were  covered  with 
the  Farina  from  the  burft  Anthenae  of  another 
Head :  On  placing  this  within  the  Reach  of  this 
magnifying  Power,  we  found  the  Farina,  tho’  al- 
moft  inconceivably  minute,  all  compofed  of  Gra¬ 
nules  of  regularly  oval  Figure  ♦,  their  Colour  was 
Brown,  approaching  to  Yellow,  and  tfyek  Surface 
wrinkled,  or  as  it  were  retriculated.  Tho*  thefe 
Granules  lay  fcattered  over  every  Part  of  the  Sur¬ 
face  of  the  Globule,  yet  we  could  fee  them  much 
more  thickly  covering  forne  Places  than  others  *? 

they 
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they  were  indeed  in  many  Parts  raifed  into  a  kind  of 
little  Hillocs ;  and  when  we  examined  thefe  more 
minutely,  we  found  that  this  was  always  over  one 
of  the  triangular  Protuberances,  or,  in  other  Words, 
that  one  of  the  Stigmata  of  the  Fruit  was  always 
hid  under  this  Clufter  of  Farina. 

To  what  Power  it  was  owing  that  the  Globules 
of  this  fine  Matter  afiembled  themfelves  thus  in 
Clufters,  juft  where  was  their  proper  Place  for  their 
executing  their  Office,  feems  not  eafy  to  determine ; 
but  the  Facf  was  evident,  and  the  Intent  of  it  as 
obvious.  The  Purpofe  of  Nature  was,  that  this 
impregnating  Matter,  or  perhaps  a  yet  fubtler 
Subftance  excluded  from  thefe  burfting  Globules, 
fhould  make  its  Way  into  the  Cavities  where  the 
Seeds  Jay,  and  thefe  Globules  were  afiembled  in 
Quantities  immediately  over  the  Orifices  which  led 
into  it. 

The  Impregnation  of  the  firft  Rudiments  of  the 
Embrio  in  the  Females,  both  of  the  animal  and 
vegetable  Creation,  feems  of  the  Number  of  thofe 
Secrets  of  Nature  which  are  wholly  infcrutable  to 
us,  and  performed  by  Subftances  too  fine,  as  well 
as  in  a  way  too  intricate  for  our  Inveftigation.  It 
was  very  long  before  the  World  had  any  Ac¬ 
quaintance  with  the  very  Parts  of  Flowers  which 
ferved  the  Office,  as  appropriated  to  it.  The 
Piftil,  which  is  the  Organ  of  female  Impregnation, 
and  the  Stamina  and  Antherse,  which  are  the  male 
Organs,  and  both  which  appear  in  the  mo  ft  con- 
fpicuous  manner  in  the  generality  of  Flowers,  were 
fuppofed  to  be  mere  Redundancies  of  Nature  and 
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Excrefcences  of  no  Ufe  but  to  receive  the  too 
abundant  Nourifhment  fent  up  to  the  Flower.  It 
was  but  within  the  Compafs  of  a  few  Years  that 
we  have  found  that  thefe  are  the  different  Organs 
of  Impregnation,  and  that  the  whole  Flower,  with 
all  its  gaudy  Apparatus  of  Foliage  and  Colour¬ 
ing,  was  meant  but  as  a  Support  and  Defence  for 
them. 

It  was  no  fooner  difcovered  that  thefe  feveral 
Parts  anfwered  the  Purpofes  of  the  Organs  of  the 
Sexes  in  Animals,  which  it  is  mod  certain  that 
they  do,  than,  as  Men  of  warm  Imagination  gene¬ 
rally  make  but  one  Step  from  the  firft  dawning  of 
a  Difcovery  to  its  Conclufion  in  abfolute  Perfection, 
it  was  afferted  that  the  Foramina  in  the  Stigmata 
of  the  Piftil  were  made  for  receiving  the  Globules 
of  the  Farina,  and  that  thofe  Globules  were  the 
abfolute  impregnating  Matter  which  reached  the 
embrio  Seeds.  The  Difcovery  that  the  Antherse 
were  hollow  Bodies,  and  that  they  at  a  proper  Pe¬ 
riod  burft  and  let  out  this  Farina,  was  fuppofed  a 
Thing  that  proved  this.  But  alas !  as  fubtle  a  Powder 
as  the  Farina,  even  of  the  larged  Plants,  feems 
to  the  naked  Eye,  yet  when  brought  to  the  Ted 
before  the  Microfcope,  and  its  Globules  compared 

with  the  Diameters  of  the  Holes  thro5  which  it  was 

* 

CO  pafs  into  the  Cavity  of  the  Pidil,  it  appears 
that  they  are  by  no  means  proportioned  to  one 
another.  The  Apertures  in  fome  of  thefe  female 
Organs  are  not  even  vifible,  except  by  the  Micro¬ 
fcope,  and  then  appear  by  no  means  equal  to  the 
receiving  fuch  Particles. 
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It  has  been  found  that  even  thefe  Particles  of 
Farina,  minute  as  they  feem,  are  no  other  than 
Capfules,  containing  a  yet  more,  infinitely  morefub- 
tile  Matter,  which  ififues  thro*  the  Orifices  in  Form 
ofSmoak  when  they  burft  on  being  laid  in  Water, 
This  Matter,  thus  iffuing  from  thofe  of  fome  Plants, 
and  probably  the  Cafe  is  the  fame  in  all,  is  fo 
very  fine,  that  no  Glafies  have  been  able  to  difcover 
the  feparate  Particles  which  compofe  it.  This  may 
indeed  be  fine  enough  to  get  into  the  moft  mi¬ 
nute  Apertures,  or  even  to  make  its  Way  into  fuch 
as  are  as  imperceptible  as  its  own  conftituent  Par-* 
tides,  and  fo  to  impregnate  the  Seeds  in  the  Cap- 
fule.  This  feems  a  rational  Syfcem  of  Impregna¬ 
tion  fo  far  as  it  goes  ;  and  according  to  this,  the 
clofe  and  feeming  folid  Texture  of  the  Stigmata  of 
fome  Plants  is  no  Objection  to  their  Ufe,  or  to 
the  Effedt  of  thefe  Globules  of  Farina  communi¬ 
cated  by  their  Means. 

In  the  prefent  Cafe  the  Apertures,  tho*  vifible 
to  thefe  great  Magnifiers,  were  not  equal  to  a  for¬ 
tieth  Part  of  the  Diameter  of  the  Globules  of  the 
Farina,  which  were  thus  cluttered  over  them.  1^ 
is  utterly  abfurd  to  fuppofe  that  the  Power  of  Suc¬ 
tion  which  has  been  pretended  to  do  the  Office, 
or  that  any  other  mechanical  Agent  can  be  of 
Force  to  make  fuch  difproportioned  Bodies  enter 
fuch  Cavities^  but  fuppofing  thefe  to  be  of  the 
Nature  of  the  Globules  of  Farina  in  thofe  larger 
Plants,  and  to  be  themfe'lves  only  Receptacles  for 
a  fubtler  Matter,  the  Procefs  is  fo  far  plain,  rhac 
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while  they  lie  cluttered  over  the  Stigmata  of  the 
female  Fru&ifications,  and  all  about  their  Aper¬ 
tures,  the  fubtle  Matter  with  which  they  are  filled, 
mutt,  on  their  burfting  and  difeharging  ir,  fall  into 
the  very  Apertures  deftined  to  convey  it  to  the 
yet  unimpregnated  Seeds,  and,  without  any  miracu¬ 
lous  Power,  be  carried  down  to  the  very  Place 
where  it  is  to  perform  its  Office. 

-  Such  in  general  do  1  imagine  to  be  the  Courfe 
of  Nature  in  the  Fructification  of  this  little  Plant: 
The  Fruit  or  Capfule  containing  the  Seeds  is  pla¬ 
ced  at  a  fmall  Diftance  from  the  Antherse  or  Cap- 
fules,  containing  the  impregnatory  Farina.  There 
are  Apertures  to  convey  the  Contents  of  the  Glo¬ 
bules  of  the  Farina,  down  to  the  Embryo  Seeds* 
and  the  mucous  or  glutinous  Matter,  which  covers 
every  Part  of  the  female  Globule,  but  more  par¬ 
ticularly  thefe  Stigmata,  ferves  to  receive  and  de¬ 
tain  the  Globules  of  the  Farina  difcharged  by  the 
Burflings  of  the  Antherae,  till  themfelves  burft:  in 
their  turns,  and  difcharge  their  Contents  juft  over  the 
Orifices  deftined  to  convey  them  to  the  Seeds. 

Here  is  an  Apparatus  as  complete  and  as  ele¬ 
gant  as  any  in  the  larger  vegetable  Bodies,  and  we 
need  only  Organs  to  fee  it  in  order  to  the  paying  it 
as  much  Reipect,  and  beftowing  on  it  as  much  of 
our  Admiration.  The  Microfcope  indeed,  in  its 
feveral  Deftinations,  does  nothing  lefs  in  regard  to 
our  Conceptions  than  the  creating  ‘new  Worlds, 
new  Series  of  Beings  for  our  Infpe&ion. 

When  we  had  thus  far  purfued  the  Progrefs  of 
Nature,  in  the  Structure  of  the  Pans  of  the  Plant, 
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and  their  evident  Ufes  fo  far  as  they  regarded  the 
Impregnation  of  the  Embryo  Plant  in  the  Seed? 
we  devoted  an  Hoar  or  two  more  to  the  Event  of 
all  this  elegant  and  regular  Apparatus*  To  this 
Purpofe  we  had  recourfe  to  the  Microfeope  fitted 
to  a  moveable  joint,  by  which  we  had  at  fir  ft  feen 
the  Plants  in  Statu*  and  by  Means  of  which, 
with  a  more  powerful  Magnifier,  we  now  deter¬ 
mined  to  trace  the  Fruits  from  their  Impregnation 
to  the  Prod udfi on  of  the  future  Plant.  This,  in  re¬ 
gard  to  the  common  Rank  of  Vegetables,  whofe 
Periods  of  Growth  are  more  flow,  and  whofe  firffc 
Difclofure  is  made  under  Ground,  would  have 
been  at  once  difficult  and  tedious  ^  but  we  had  here 
an  Opportunity  of  tracing  it  in  a  Vegetable,  whofe 
whole  Time  of  Exifcence,  from  the  Embryo  in  the 
Seed  to  the  decaying  Plant  that  had  performed  its 
Duty,  was  gone  thro*  in  the  Compafs  of  a  few 
Hours*  and  whofe  firft  Shooting  was  performed 
in  the  open  Air  and  on  the  Surface  of  a  Fluid. 

The  laft  Examination  we  made  of  a  Angle  Glo¬ 
bule  or  Capfule,  taken  from  one  of  the  ripening 
Rays,  was  that  its  Stigmata  were  twenty-four 
in  Number,  and  placed  at  equal  Didances  *,  and 
that  the  Capfule,  when  broken,  feemed  to  have  juft 
fo  many  Lodgements  or  feparate  Cells  for  Seeds, 
tho’  that  was  fcarce  to  be  determined  with  any 
Degree  of  Certainty.  From  this  laft  feparate  Ob- 
fervation,  we* turned  to  the  Examination  of  a  very 
ftourifhing  Plant  in  Statu  on  the  Surface  of  the 
Fluid.  The  Anthers  on  this  had  been  fbme  Time 
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burft,  and  the  Globules  of  which  the  feveral  Rays 
were  composed  were  confequentiy  covered  with 
the  Powder  difcharged  from  thofe  Bodies.  It  was 
nbt  long  before  we  faw  the  extreme  Globule  of  one 
of  the  Rays,  without  any  external  Violence,  or 
other  vifible  Occafion,  fall  off  and  float  upon  the 
Surface  of  the  Water.  The  extreme  Globule  from 
another  foon  dropt  like  that  of  the  firft,  and  the 
reft  following  the  Example,  the  whole  Plead  was 
reduced  at  once  regularly  to  a  fmaller  Diameter. 
It  was  fome  Moments  before  any  Thing  more  hap¬ 
pened,  but  then  another  Series  of  Globules  drop’d 
off,  one  from  each  ;  and  in  fine,  they  all  fell  into 
the  Water,  in  the  Erne  regular  Manner  at  diftant 
Intervals,  and  the  Head  gradually  leffened  more 
and  more  in  Diameter,  till  at  length  nothing  re¬ 
mained  but  the  opened  Anthers  without  their  Fa¬ 
rina  on  the  Top  of  the  Pedicle. 

While  the  Plant  might,  in  this  State,  have  been 
taken  for  a  different  Species,  the  Globules,  which 
had  by  degrees  fallen  from  the  Rays  of  the 
Head,  were  floating  in  Numbers  on  the  Surface  ; 
the  greater  Part  of  them  applied  themfelves  to 
the  Sides  of  the  Cruft  or  Cake  of  Plants  of  the 
fame  Kind,  which  covered  the  greater  Part  of  the 
Surface  of  the  Fluid  ;  fome  of  the  others  burft  un¬ 
der  our  Eye  and  difclofed  their  Seeds.  The  Mud- 
dinefs  of  the  Liquor  below,  prevented  our  feeing 
the  Progrefs  of  this  Operation  of  Nature  fo  minute¬ 
ly  as  we  could  have  wifhed,  and  to  obviate  the 
Accident,  we  had  Recourfe  again  to  the  double 
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Microfcope  and  the  Coneave-Glafs,  in  which  we 
had  before  obferved  the  growing  Plant. 

We  filled  this  with  the  cleared  Water,  and  fhak- 
ing  over  it  a  Quantity  of  the  ripe  Heads  of  the  Plant 
from  the  Gally-pot,  we  found  the  Surface  covered 
with  Globules :  We  kept  an  Eye  constantly  on 
thefe  till  they  began  to  burfl  •,  we  then  found  the 
Number  would  occafion  Confufion,  and  feparating 
the  greater  Part  of  them  and  adding  frefh  Water, 
we  at  length  procured  a  few  in  a  good  State,  not 
difcommoded  by  others,  and  in  a  perfedt  and  pro¬ 
per  Condition  for  Obfervation.  It  was  now  that 
we  made  the  Difcovery  which  compleated  to  us  the 
whole  Progrefs  of  the  Vegetation.  We  had  be¬ 
fore  traced  it  from  its  firft  Appearance  in  Form 
of  a  fim pie  Cruft  to  the  ripening  of  its  Seeds,  it 
remained  only  to  fill  up  the  Gap  between  the 
State  of  the  ripe  Seed  and  the  Appearance  of  this 
Cruft,  and  this  we  now  had  Opportunity  of  doing 
in  the  moft  full  and  perfedt  Manner. 

A  Globule  very  foon  burft  under  our  Eye,  and 
we  faw  a  few  Seeds  fcatter  themfelves  from  it : 
After  fome  Moments  more  and  more  fell  out,  till 
in  a  little  Time  the  whole  Surface  of  the  Fluid  was 
covered  with  them.  They  were  perfedtly  round, 
and  of  a  white  Colour ;  and  fuch  was  their  Num¬ 
ber,  that  it  appeared  unaccountable  what  could 
prevent  their  Multiplying  the  Plant  in  a  moft  fur- 
prifing  manner.  It  appeared  fo  to  us  indeed,  who 
were  viewing  the  Objedt  in  a  Condition  into  which 
we  had  placed  it  out  of  the  Road  of  Nature  j  but 
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as  that  careful  Manager  provides  for  all  her  Pro- 
duftions  in  the  eafieft  and  fimpleft,  as  well  as  the 
moft  perfect  manner,  it  is  undoubted  but  that  this 
vaft  Abundance  of  Seeds  has  its  Ufe  in  her  general 
(Economy  ;  and  as  fhe  has  peopled  the  Fluid 
beforehand  with  Millions  of  voracious  Animals, 

3tis  moft  probable  that  thefe  are  their  deftined 
Food.  In  this  unnatural  State  in  which  we  had 
placed  them,  the  Surface  of  a  large  Extent  of 
Liquor  proportionably  to  the  Magnitude  of  the 
Fruit,  was  fo  covered  with  the  Seeds  from  this  one 
Globule,  that  we  were  forced  to  clear  it  away 
again,  to  have  room  for  Obfervation.  We  took 
away  more  of  the  Water  and  added  frefh  in  new  ' 
Quantities  in  its  Place,  till  there  were  of  all  the 
original  Number  only  about  a  dozen  Seeds  left  on 
the  Surface. 

We  Ipent  an  Hour  in  watching  thefe  in  vain, 
nothing  happened,  but  they  fvvam  about  the  Liquor 
at  random,  or  applied  themfelves  to  the  Sides  of 
the  GJafs.  Some  Accident  called  us  away  for  an 
Hour  more,  and  at  our  Return  to  the  Obfervation 
at  the  End  of  that  Time,  we  faw  a  very  remark-  i| 
able  Change  in  the  Face  of  Things  :  Two  or  three  ‘I 
of  them  had  begun  to  fhoqt,  and  the  reft,  which 
had  before  fuffered  no  Alteration,  were  now  fwelled 
to  twice  their  natural  Size.  It  was  not  long  before 
v/e  faw  the  Procefs  of  the  firft  Germination  repeated 
in  feveral  of  them,  it  was  extreamly  fimple  and  1 
perfectly  firyiilar  in  all. 


1  iie  Seed  burft  open  on  one  Side  juft  on  a  Level  | 
with  tne  our  face  of  the  Water,  and  there  appeared  | 
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an  oblong  Protuberance  ;  this  extended  itfelf  with¬ 
out  altering  its  Form,  to  about  four  times  the 
Diameter  of  the  Seed,  and  then  it  began  by  De¬ 
grees  to  expand  and  unfold  itfelf.  It  now  foon  took 
up  fo  much  Space  as  to  render  the  Body  of  the 
Seed  inconfiderable  ;  and  as  its  Expanfion  was  ftill 
in  a  circular  Form,  it  at  length  furrounded  the 
Seed,  which  was  loft  to  View,  tho’  it  muft  in  the 
End  have  occupied  exactly  the  Centre  of  the  Body. 

We  faw  feveral  other  of  the  Seeds  fhoot  in  the 
fame  Manner,  and  in  the  fame  Manner  expand  in¬ 
to  a  round  Figure  :  Thus  was  formed  that  Hat  Cruft 
which  we  had  firft  obferved  in  the  Rudiments  of 
the  Plant  on  the  Surface  of  the  original  Liquor  ; 
and  thus  had  we  traced  the  Vegetation  thro*  its 
compleat  Courfe.  It  is  fingular  that  the  Rudiments 
of  the  Pedicles  which  fupport  the  Heads  in  the 
perfedt  State  of  the  Plant,  feem’  to  exift  in  the 
Plantula  Seminalis ,  even  while  in  the  Body  of  the 
Seed  :  We  traced  them  as  far  back  as  poftible, 
but  we  never  failed  to  find  them  very  evident,  and 
even  of  fome  Height  above  the  Surface,  in  the  very 
firft  unfolding  of  the  Germination, 

Thus  appears  and  thus  lives  a  Plant  produced, 
fo  far  as  we  yet  know,  only  on  the  Surface  of  one 
peculiar  Fluid,  and  that  by  the  artificial  Infufion 
of  the  Seed  of  a  Plant :  Thus  does  it,  like  the 
Ephemeron  among  the  Animals,  go  thro5  the 
whole  Courfe  of  its  Life  in  one  Day,  producing  a 
Brood  of  young  ones  like  itfelf  and  thofe  of  others 
j,n  Succeffion,  for  the  Food  of  an  Infeft,  which, 
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were  it  many  hundred  times  larger  thanit  is,  would 
not  be  vifible  to  the  naked  Eye.  And  thus  does 
the  Micro fcope  fbew  in  that  Vegetable,  an  Or¬ 
ganization  equal  to  that  of  the  moft  perfect,  as 
we  exprefs  it,  of  the  Plants  j  and  in  that  Animal,  $ 
Structure  of  Limbs  and  Apparatus  for  Motion  and 
Feeding,  fcarce  to  be  equalled  in  the  whole  Courfe 
pf  her  larger  Productions 
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ESSAY  VIII. 


On  an  Infeed  found  on  the  blighted  Branches  of 

Fruit  Frees . 

HE  Health  of  a  Perfon  very  dear  to  me 


X  rendered  it  neceflary  for  me  to  refide  many 
Years,  during  the  earlier  Part  of  the  Spring  Sea- 
fon,  out  of  the  Smoak  of  London :  I  had  on  thefe 
Occafions  Lodgings  in  a  Part  of  Chelfea ,  where 
there  was  a  little  Garden  behind  the  Houfe,  well 
planted  with  Trees,  but  feldom  producing  much 
Fruit.  The  general  Diforder  was  what  is  termed 
the  Blighty  and  there  were  few  Seafons  in  which 
this  Spot  efcaped  the  Mifchief.  When  others  fufe 
fered,  thefe  Trees  were  wholly  barren  ;  and  in 
more  favourable  Seafons  they  produced  but  little. 

An  Opportunity  of  daily  Obfervation  led  me  to 
Jiiveftigate  the  Nature  of  this  Diforder  in  Trees, 
and  the  Obfervations  I  made  on  thefe  upon  the 
Spot  where  I  refided,  led  me  to  others  on  fuch  as 
were  fituated  under  happier  Expofures.  I  have 
been  led  by  the  Courfe  of  thefe  Obfervations  to 
think  extreamly  contrarily  to  the  Generality  of  the 
World  on  this  Subject;  but  in  my  particular  Opinion, 
*tis  not  onty  Obfervation,  but  Reafon  thac  is  in  my 
Favour.  The  received  Opinion  in  regard  to  this 
Mifchief  is,  that  it  is  owing  to  certain  Infe&s  fup- 
pofed  to  be  brought  to  the  Trees  by  particular 
Winds ;  but  this  is  not  only  an  unnatural  Determi 
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nation,  and  unfupported  by  Obfervation  or  Expe¬ 
riment,  but  it  leads  us  from  an  Enquiry  that  might 
have  explained  the  whole  on  the  Syftem  of  a  better 
Philofophy,  and  under  Countenance  of  an  Analogy 
with  the  reft  of  the  Proceffes  of  Nature. 

We  are  well  informed,  that  both  animal  and 
vegetable  Subftances,  when  approaching  to  a  State 
of  Decay,  become  at  once  a  proper  Nidus,  and  a 
Supply  of  Food  to  Infers  of  many  kinds,  who 
could  find  neither  Habitation  nor  Support  in  them 
while  in  a  healthful  State  *,  and  we  alfo  fee  that 
no  one  of  thefe,  however  free  from  thefe  Infers 
while  in  Health,  never  either  by  Accident,  or  by 
our  own  Contrivance,  falls  into  the  State  proper 
to  their  Support,  but  Nature  peoples  it  inftantly 
with  Myriads  of  them  ;  tho*  it  is  impoftible  for 
us  to  guefs  from  whence  they  come.  Expofe 
but  a  Morfel  of  any  animal  Subftance,  or  bruife, 
or  otherwife  caufe  to  putrefy  any  Part  of  any  Ve¬ 
getable,  fteep  but  a  Seed  in  Water,  or  lay  a  Leaf 
expofed  to  the  Dews,  and  the  altered  State  of  it 
affords  Food  for  fome  Species  or  other  of  the 
fmailer  Animals  \  nor  is  it  fooner  in  that  State 
than  there  are  the  Animals  in  Multitudes  upon 
Jt,  that  can  feed  only  on  it.  While  the  Flefti  re¬ 
mained  upon  the  Body  of  the  Animal,  while  the 
Leaf,  the  Stalk,  or  the  Seed  continued  to  grow 
upon  the  Plant,  and  either  received  Nourifhment 
from  the  Root  or  from  the  Circulation  of  the  Juices, 
no  Creature  of  this  parafitic  kind  had  Place  on  them. 
But;  to  continue  the  Analogy,  for  there  is  no  fairer 
way  of  reafoning,  when  the  immediate  Caufes  and 
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Means  are  hid  from  us,  as  if  the  Flefh  by  any  Ac¬ 
cident  putrefy  upon  the  Animal,  there  will  be  pro¬ 
duced  Infers  in  it  as  certainly  as  if  feparated  from 
the  Creature  ;  fo  we  have  no  Reafon  to  doubt  but 
that  an  altered  State  of  the  Fluids,  either  putrefy¬ 
ing,  or  approaching  to  Putrefaction,  may  as  well 
afford  a  Nidus  and  a  proper  Food  for  InfeCts,  while 
the  Branch  remaius  on  the  Tree  or  if  feparated  fropi 
it. 

On  thefe  Principles  it  is  that  I  would  found  the 
new  Syftem  of  what  is  called  Blighting,  in  our 
Fruit  Trees.  The  Caufe  I  take  to  have  been  over¬ 
looked,  and  the  EffeCt  confounded  with,  or  mif- 
taken  for  it.  The  Multitudes  of  InfeCts  which  are 
found  on  the  Branches  and  Leaves  of  blighted 
Trees,  are  generally  underftood  to  be  the  Caufe  of 
the  temporary  Decay  of  the  Branch  and  cf  the 
perifliing  of  the  Fruit ;  on  the  contrary  I  am  con¬ 
vinced  by  repeated  Experiments,  that  the  Ap¬ 
pearance  of  thefe  InfeCts  is  fubfequent  to  the  Mif- 
ohief. 

The  Juices  of  Animals  and  Vegetables,  while 
in  their  healthful  State,  and  circulating  in  their 
proper  Channels,  I  have  obferved  are  not  Food  or 
Nourifhment  for  Multitudes  of  InfeCts,  to  whom 
they  became  delicious  when  altered  from  that  State, 
nor  while  in  it  are  they  eVer  fought  after  by  them. 
Stagnation,  both  in  the  animal  and  vegetable  Fluids, 
is  the  firffc  Approach  toward  Putrefaction,  and 
whatever  brings  on  the  one  endangers  the  other.  I 
have  obferved  alfo,  that  it  is  not  an  abfolute  Pu¬ 
trefaction  that  is  neceffary  to  the  concoCting  thefe 
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Juices  into  a  proper  Food  for  Infefts  *,  an  Ap¬ 
proach  toward  Putrefaftion  will  do  it  ;  that  is,  a 
Stagnation  will  do  it.  There  requires  then  no 
more  than  fome  accidental  Caufe,  whether  natural 
or  artificial,  to  occafion  a  Stagnation  in  the  Juices 
of  a  Tree,  or  of  one  particular  Branch  of  a  Tree, 
and  we  fhall  find  them  in  a  Condition  to  nourifh 
Multitudes  of  Animals  that  could  not  before  have 
been  fupported  by  them :  And  we  have  before  feen 
in  numerous  Indances,  that  no  fooner  is  a  Body 
reduced  to  a  State  of  thus  feeding  thofe  Creatures, 
than  they  appear  in  Myriads  upon  it,  tho5  we 
know  not  how,  why,  or  whence. 

That  there  are  many  Accidents,  as  well  natural 
as  artificial,  which  may  prevent  the  regular  and 
free  flowing  of  the  Sap  or  Juices  in  Vegetables,  is 
very  evident ;  nor  is  it  lefs  lo,  that  whatever  caufes 
but  a  partial  or  temporary  Stagnation  of  this  kind, 
puts  the  Juices  into  a  Condition  in  which  they 
will  afford  Nourifh  ment  for  Jnfedts  of  a  peculiar 
kind.  We  find  the  mod  weakly  Trees,  and  thofe 
which  are  planted  in  the  mod  unfavourable  Ex- 
pofures,  the  mod  frequently  blighted ;  nor  is  it 
owing  to  Infedts  brought  by  an  Ead  Wind,  that 
Trees  expofed  to  that  Quarter  are  the  mod  fre¬ 
quently  a  fiddled  by  the  Mifchief,  or  the  fird  that 
feel  it  when  the  Misfortune  is  general  ;  but  becaufq 
this  Situation  is  the  lead  favourable,  ai?,d  the  Trees 
under  equal  Circumdances  in  other  refpedts,  are 
lead  hardy  that  are  in  it. 

A  harder  Winter  than  ordinary  will  at  any  Time 
kill  many  of  our  Fruit  Trees,  and  thofe  which  fall 
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lo  it  are  always  the  mod  weakly.  Where  a  whole 
Tree  is  not  deftroy’d,  if  there  be  one  or  more  of 
its  Branches  weaker  than  the  reft,  that  or  they  pe- 
rifh,  while  the  others  efcape.  What  a  fevere  Win¬ 
ter  will  do  to  many  Trees,  or  to  whole  Trees,  a 
few  untimely  Frofts  may  do  to  a  few  of  them,  or 
to  the  weaker  Parts  of  thofe.  The  Manner  id 
which  a  Froft  affedts  a  Tree  is  by  occafioning  its 
Juices  to  ftagnate  ;  and  it  is  not  therefore  a  Won¬ 
der  that  a  lefs  intenfe  or  fevere  one  will  do  this 
Milchief  in  Spring,  at  a  Time  when  the  Juices 
are  afloat,  than  would  have  executed  the  Deftrudtion 
in  Winter,  when  the  Circulation  was  more* languid 
and  the  Juices  neither  fo  abundant  nor  fo  fluid  id 
their  own  Nature. 

Thefe  are  the  Obfervations  and  Arguments  on 
which  we  may  hope  to  arrive  at  a  true  Knowledge 
of  this  Phenomenon,  which  has  fo  long  perplexed 
and  milled  the  Curious.  A  Froft  happening  at  a 
Time  when  the  Juices  are  afloat,  will  occafion  a 
Stagnation  of  them,  either  entire  or  partial,  either 
permanent  or  temporary.  If  the  Froft  be  trifling, 
the  Vigour  of  the  Tree  overcomes  it  under  the 
Influence  of  the  next  Sun  ;  if  more  intenfe,  it  hurts 
more  or  lefs  in  Proportion  to  the  Degree  of  that 
Vigour:  If  the  Tree  be  weakly,  it  may  perilh 
throughout,  or  at  leaft  be  fo  far  prejudiced  through¬ 
out,  as  to  produce  nothing  the  whole  enfuing  Sea- 
fon ;  if  it  be  weakly  in  Part,  the  Accident  will 
afFedt  that  Part.  Wherever  it  affedts,  there  is  a 
continued  Stagnation  of  the  Juices;  that  isv  there 
is  an  Approach  toward  their  Putrefaction ;  and 
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they>  are  by  that  Change  brought  into  a  State  iri 
which  they  will  afford  Nourifhment  for  Animals* 
that  could  not  otherwise  have  lived  upon  therm 
Nature  in  her  ufual*  her  unaltered  Courfe,  brings 
to  the  Tree  the  Animals  which  are  formed  for  feed¬ 
ing  on  the  altered  juices.  The  injured  or  diftem- 
pered  State  of  the  Tree,  and  thefe  Infe&s  which 
profit  of  it  are  difcovered  together  5  and  People  who 
think  no  farther  backward  declare  the  Creatures 
who  are  fed  by  the  Mifchief  to  be  the  Occafion  of 

it. 

i 

If  thefe  Infedts,  which  are  always  found  upon 
blighted  Trees,  were  the  real  Occafion  of  that 
Blight,  it  would  be  impoffible  for  Men, to  produce 
it  by  artificial  Means  :  But  this  is  not  the  Cafe  ,  it 
is  pofiible  to  bring  on  a  Blight  at  Pleafure,  by 
itarving  or  otherwile  injuring  a  Tree  or  Part  of  a 
Tree,  when  the  Seafon  favours  the  Operation  ;  and 
thefe  Infedts  will  be  found  as  regularly,  and  in  as 
great  Numbers  on  the  Trees  injured  by  Art*  as  on 
thofe  hurt  by  Accident.  I  have  found  it  upon  re¬ 
peated  Experiments,,  that  as  of  two  Trees,  the  one 
ftrong,  the  other  weak  from  Nature,  the  weak  one 
ihall  be  blighted  at  a  Sealon  when  the  ftrong  one 
fhall  efcape :  So  of  two  Trees,  the  one  of  which 
is  rendered  weak  by  Defign,  the  other  left  in  its 
natural  better  Situation,  the  weak  one  fhall  be 
blighted  while  the  other  efcapes  j  and  Myriads  of 
Infers  fhall  be  found  on  the  one,  whik  there  is  not 
the  Appearance  of  a  fingle  one  upon  the  other.  If 
the  Earth  be  in  great  Part  taken  away  from  about 
the  Root  of  one  Tree  of  a  whole  Row,  the  reft  are 
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left  in  their  natural  State  *,  that  one,  if  the  Seafon 
be  but  a  little  unfavourable,  fiiall  be  blighted  while 
all  the  reft  efcape  *,  and  I  have  found  it  poffible, 
only  by  the  Ufe  of  Ligatures  and  Bandages,  to  do 
the  fame  Thing  by  a  fmgle  Branch  of  a  Tree* 
otherwife  healthful.  I  in  this  Manner  procured 
Millions  of  thefe  Infers  about  one  Branch  of  ail 
Apricot-Tree  at  Chelfea ,  while  all  the  reft  was  clear 
of  them  5  and  this  under  the  Obfervation  of  feverai 
Men  of  Genius,  whom  I  defired  to  be  Witneftes 
to  every  Part  of  the  Operation. 

It  appears  then  from  the  whole,  that  the  Ten¬ 
dency  of  Froft  is  to  coagulate  and  impede  the  Cir¬ 
culation  of  the  Sap  in  Fruit  Trees  ;  and  that  it  has 
that  Effect  in  Proportion  to  the  Vigour  of  the  Tree  * 
that  a  Tree  weakened  by  Art,  or  a  part  of  a  Tree 
injured  by  Bandages,  will  be  affedted  by  this  Agent 
at  Times,  when  the  vigorous  Tree,  or  uninjured 
Parts  of  the  fame  Tree,  fuffer  nothing  by  it.  It 
appears  alfo,  that  the  Injury  which  the  Tree  re¬ 
ceives  is  the  Stoppage  of  the  Circulation  of  its  Sap 
and  the  congealing  or  coagulating  it :  That  this 
Coagulation  and  Stoppage  of  its  Motion  puts  it 
into  a  State  tending  to  Putrefadtion,  and  that  in 
that  State  it  becomes  the  Food  for  Infedts,  which 
never  fail  to  be  prefent  when  there  is  fuch  Food 
for  them.  Thus  it  appears  that  thefe  Infedts  do 
not  occafion  the  Blight  tho*  they  profit  of  it,  and 
that  they  are*no  more  to  be  accufed  of  caufing  the 
Putrefadtion  of  Juices  than  of  thofe  of  any  other 

animal  or  vegetable  Subfiance,  in  the  Putrefadtion 
©f  which  they  or  other  fuch  are  found. 
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Having  thus  far  purfued  the  untrodden  Path  of 
this  Inveftigation,  and  endeavoured  from  Reafon- 
ing  fupported  by  Experiments,  to  prove  what  the 
Injury,  called  a  Blight,  on  Fruit  Trees,  is  not, 
and  alfo  what  it  truly  is,  I  am  led  to  the  immediate 
Subiedt  of  this  Effay,  the  Infedl  found  on  the 
Trees  thus  blighted  and  injurioufly  charged  with 
occasioning  the  M  ifchief.  The  feveral  T rees  blighted 
in  different  Years,  and  even  the  different  Trees  of 
the  fame  Year,  and  the  fame  in  different  Years, 
afford  diftindt  Species  of  Infedls.  It  fhould  ap¬ 
pear,  according  to  this  Account,  that  different  In¬ 
fers  were  enabled  by  Nature  to  occafion  a  Blight, 
or  that  aimoft  any  Infect  in  proper  Number  was 
lo ;  but  the  better  and  more  rational  Solution  of 
the  Appearance  is,  that  when  the  Juices  of  Trees 
are  vitiated  by  this  Accident,  or  coagulated  by  a 
Froft,  which  has  more  Power  to  hurt  than  the  Ve¬ 
getation  has  to  overcome  the  Obftacle,  they  be¬ 
come  the  proper  Food  of  different  Infedls.  That 
the  feveral  Species  of  Trees  and  Plants,  as  in  their 
natural  State  they  feed  each  its  peculiar  Caterpillar, 
or  feme  thofe  of  two  or  three  kinds,  fo  when  they 
are  thus  altered  by  Accident,  they  afford  each  a 
Nourifhment  to  fome  peculiar  leffer  Infedl,  and 
fome  to  feveral  Species. 

If  we  bruife  the  Leaves  of  feveral  Plants  and  fet 
them  to  putrefy  in  their  own  Juices,  without  any 
Addition,  we  {hall  fee  the  fermenting  Matter  teem 
with  Life,  and  that  of  various  Kinds,  on  only  be¬ 
ing  expofed  to  the  open  Air  in  Summer.  The 
Solanum,  in  this  Cafe,  affords  a  hairy  Worm  * 
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the  Chickweed,  afmoothone;  the  Elder,  a  large 


i 


1 

i 

ii 

.i 

l 

l| 

* 

) 

r 


Species  ;  and  the  Groundfel,  a  fmall  one.  Thefe 
we  may  indeed  have  from  the  Eggs  of  Flies  of 
various  Kinds,  which  are  depofited  in  the  Matter; 
even  in  our  Sight,  and  if  we  keep  the  Infers  their 
due  Time,  may  trace  their  whole  Progrefs  into 
the  Fly  again.  In  the  fame  Manner,  tho9  the 
Means  are  lefs  obvious,  when  the  feveral  Trees  ih 
an  Orchard  are  found  to  be  blighted,  that  is,  when 
their  Juices  are  ftagnated  and  brought  into  an 
Approach,  at  leaft  to  Putrefaction,  we  fee  them 
all,  like  the  Quantities  of  the  bruifed  Matter,  in  the 
other  Cafe,  covered  with  Life*,  and  we  difcover 
on  the  Apple-Tree  one  Infecft  5  on  the  Cherry 
another;  on  the  Plumb  a  third,  and  fo  on,  tho9 
with  no  more  Regularity  or  Certainty  than  in  the 
other  Cafe  ;  in  which  tho3  there  appear  a  general 
Difference  in  the  Infedt  according  to  the  Matter, 
yet  the  fame  Parcel  fhall  ferried  mes  produce  two 
Kinds  and  two  different  Plants  thus  bruifed,  the 
fame. 

I  had  obferved  feveral  different  Species  in  the 
Compafs  of  the  Tingle  Garden,  where  I  made  my 
Experiment ;  but  the  Creature,  which  is  the  Sub- 
je£t  of  this  Ejfay,  and  is  one  of  the  moft  Angular' 
and  moft  beautiful  of  them,  was  produced  on  a 
Branch  of  a  Tree,  the  reft  of  which  was  in  a  fiourifh- 
ing  Condition#  and  theillSuccefs  of  this  Part  Owing 
to  the  artificial  Means  of  Bandages,  affifted  by  a  mo¬ 
derate  Froft.  The  Branch  I  had  fixed  upon,  was  one 
of  the  moft  beautiful  and  vigorous  on  the  Tree  ;  the 
young  Shoots  had  been  cut  off  from  it  pretty  elofe 
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the  Year  before  ;  it  was  full  of  what  the  Gardeners 
call  Bearing-wood,  and  promifed  a  plentiful  Load¬ 
ing.  On  my  applying  the  Bandages  and  ufing 
whatever  additional  Methods  occurred  to  me  of 
aflifting  the  coagulatory  Effed  of  the  Frofl,  the 
Leaves  fhrunk  up,  and  the  whole  Face  of  the  Branch 
declared  it  to  be,  what  is  underflood  by  the  Term 
Blighted ,  in  the  moft  regular  and  natural  Manner  5 
while  all  the  other  Parts  of  the  Tree  were  in  per¬ 
fect  Health.  It  was  not  till  after  two  or  three  Days 
that  the  Effed  of  the  Applications  appeared :  At 
firffc  the  Branch  feemed  profitted  by  them,  and 
promifed  to  be  more  vigorous  than  any  other  Part 
of  the  Tree*  but  on  the  fourth  Morning  the  Leaves 
drooped,  and  from  this  Time  they  became  more 
and  more  Eaccid,  and  the  Branch  put  on  a  more 
and  more  fickly  Afped.  It  was  not  till  on  the 
Morning  of  the  lixth  Day,  that  is,  two  Days  after 
she  firft  Appearance  of  the  Sicklinefs  of  the  Branch, 
that  I  difcovered  any  In  feds  on  it,  a  very  plain 
Proof  that  it  is  not  thofe  Infedls  which  occafion  it. 
On  this  Morning  however,  it  was  not  a  few 
here  and  there  that  fhewed  themfelves,  but  the 
whole  Branch  was  covered  with  them :  They  were 
crawling  all  over  the  Bark  and  cluttered  about  the 
Buds,  the  Leaves  were  covered  with  them,  and  in 
Ihort,  fuch  an  Army  of  Deftroyers  fcarce  can  be 
conceived.  They  were  not  a  young  Brood  pro¬ 
duced  from  Eggs,  or  from  Worms*1  hatched  from 
Eggs  of  their  Parents,  depofited  on  that  Part  of  the 
Plant.  It  is  impoflible  that  the  general  Order  of 
Nature  fliould  point  out  to  fuch  Parents,  a  Branch 
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^hich  not  natural  Caufes,but  my  Experiment  only, 
was  to  render  fit  for  their  Supply.  They  were  at 
their  full  Growth  when  they  firft  appeared,  fo  that 
they  could  not  be  juft  then  produced  from  the 
Egg  ;  and  if  from  Worms,  in  the  common  Way 
of  Change  in  the  v/inged  Infers,  it  could  not  be 
on  that  Spot,  fi nee  there  had  not  been  Time  for 
the  gradual  Progrefs  of  fuch  an  Operation  ;  nor 
had  the  Worms,  as  muft  have  been  the  Cafe  had 
there  been  fuch  Numbers  of  them,  been  feen  on 
the  Branch  before. 

Whence  they  came  feems  too  difficult  to  afeer- 
tain,  but  this  will  affift  toward  the  conceiving  the 
Manner  of  their  coming  that  they  were  winged 
Infedls,  tho’  I  never  faw  them  make  any  Ufe  of 
their  Wings  afterwards;  nor  could  the  drifted 
Search  over  all  the  Trees,  in  the  neighboring  Gap- 
dens  and  Fields,  difeover  any  thing  like  them  any 
where  elfe:  It  would  have  been  natural  enough  to 
fuppofe  them  a  Colony  fent  off  from  fome  larger 
Community,  but  the  Means  by  which  they  fhould 
be  led  to  this  fingle  Branch  which  offered  them 
Food,  was  not  the  only  Difficulty  in  the  Way  to 
this  Opinion,  fince  no  fuch  Community  of  them 
could  be  found* 

Tho*  thefe  Creatures  evidently  were  not  the 
Occafion  of  the  Blight*  they  had  a  confiderable 
Share,  I  found,  in  the  Appearance  the  injured  Branch 
i  afterwards  put  on.  From  the  loofe  State  of  the 
Bark  and  flaccid  Appearance  of  the  Leaves,  the 
1  former  was  foon  corrugated,  and  drawn  up  into 
hollow  Ridges,  Lines  and  wrinkled  Protuberances ; 
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and  the  Leaves  Which  had  at  firft  only  hung  and 
feemed  faint  and  languid,  were  now  curled  up  about 
the  Bodies  of  the  Creatures.  This  it  was  eafy  to  fee 
was  owing  to  the  Wounds  inflidted  by  the  Infedts  in 
their  feeding :  And  thus  far,  tho’  no  farther,  is  it 
that  the  Inhabitants  of  the  blighted  Branch  or 
Tree,  are  inftru mental  to  what  we  fee  on  it;  the 
particular  Form  of  the  Leaves  and  Surface,  de¬ 
pended  on  the  altered  Courfe  of  the  Juices  from 
their  Wounds ;  the  Diftemperature  of  thofe  Juices 
to  very  different  Caufes. 

It  was  eafy  to  fee  by  the  Motions  of  thefe  Crea¬ 
tures,  what  they  were  employing  themfelves  about, 
and  they  werefo  numerous,  that  it  was  as  eafy  to  find 
an  Opportunity  of  feeing  all  their  Operations  in  one 
Part  or  other  of  th^Branch  at  the  fame  Time.  In 
fome  Places  one  might  fee  Troops  of  them  running 
after  one  another  as  if  in  Wantonnefs  and  meer 
Play ;  in  another,  they  were  fo  cluttered  together 
that  they  were  climbing  upon  one  another’s  Backs  ; 
in  a  third,  they  were  vibrating  their  Wings ;  and 
in  the  greater  Part  they  were  quite  ftationary,  fixed 
without  any  Appearance  of  Motion,  or  even  of 
Life,  and  feeding,  tho’  it  was  not  eafy  to  fee  on 
this  general  View  in  what  Manner. 

I  took  off  feveral  of  them  fingly  from  the  Branch, 
and  when  I  had  feledted  a  large  healthful  and  en¬ 
tire  One,  placed  it  before  a  fmall  Magnifier  in  the 
common  Apparatus  for  examining  opake  Objedb. 
Before  I  mention  any  thing  of  its  Appearance  under 
this  Advantage,  it  will  be  proper  to  fay,  that  to 
the  naked  Eye  it  appeared  of  the  Bignefs  of  a 
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fmall  Flea,  of  a  deep  blackifh  green  Colour  *,  and 
befide  the  Wings,  it  was  eafy  to  difcover  fix  Legs, 
and  a  flender  Engine  defcending  from  the  anterior 
Part  or  Head  in  Form  of  another  Leg,  but  fhorter. 
This  is  all  the  unafiifted  Light  difcovered  in  an 
Infect,  perhaps,  in  Reality,  one  of  the  mod  beau¬ 
tiful  in  the  Creation. 

The  general  Form,  exhibited  by  the  View  from 
the  Microfcope,  was  that  of  an  oblong  Animal, 
fmalleft  at  the  Head,  and  gradually  larger  to  the 
oppofite  Extremity  :  The  Body  thick,  rounded,  and 
appearing  inflated  ;  and  the  Limbs  very  flender  in 
Proportion  to  its  Bulk. 

The  Head  is  rounded,  and  the  Eyes  are  very  fmall, 
but  extremely  beautiful  *  they  are  of  a  deep  black, 
but  extremely  bright  and  gloffy,  and  ftand  at  a 
confiderable  Diftance  on  the  Sides  of  the  Head. 
The  anterior  Part  of  the  Head,  inftead  of  opening 
in  Form  of  a  Mouth,  is  terminated  by  an  oblong 
flender  rounded  Engine,  thicker  than  the  Legs, 
and  anfwering,  both  in  its  general  Form  and  in 
fbme  degree  in  its  Office,  to  the  Trunk  of  the  Ele¬ 
phant  :  The  Difference  between  them  is,  that  this 
is  pointed  at  the  End,  and  is  the  foie  Conveyance 
for  the  Food  into  the  Body  of  the  Animal.  This 
Engine  is  of  a  very  beautiful  Structure  ;  it  is  largefl 
at  the  Bafe,  and  thence  gradually  fmaller  to  the 
Point  at  the  Eftd:  Its  Colour  is  a  bright  and  fplen- 
did  Green,  and  it  is  in  a  great  Meafure  tranfparent : 
It  is  formed  of  no  fewer  than  eight  Joints,  which 
run  into  one  another  in  the  Manner  of  the  Joints  of 
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our  modern  Telefcopes,  and  confequently,  By  the 
Power  which  the  Creature  has  of  thrufting  them 
obt  or  drawing  them  in  at  Pleafure,  it  is  capable 
of  being  lengthened  and  fhortened  juft  as  the  Oc* 
calioa  requires.  Its  Point  is  hard  and  very  fharp. 
At  a  filial!  Diftance,  above  the  Extremity,  there 
are  two  oblong  Apertures  in  it,  one  on  each  Side ", 
and  there  feems  alio  a  circular  Orifice  for  the  let¬ 
ting  up  the  Juices  between  the  Circumference  of 
its  Bafe  and  the  inner  Rim  of  the  lowefl  Joint  of 
the  Trunk,  out  at  the  Extremity  of  which  this  is 
thruft,  and  feeins  rather  an  Appendage  to  that 
Engine  than  a  Part  of  it.  This  Extremity  of  the 
Trunk  is  not  to  be  feen,  unlefs  when  the  Creature 
is  forced  to  protrude  it  by  fqueezing  the  upper 
End  of  it  between  the  Joints  of  the  Forceps,  which 
make  a  Part  of  this  Apparatus  ;  but  when  thus 
protruded,  it  fliews  very  plainly  in  what  Manner 
the  Creature  feeds :  This  Point  makes  its  Way 
into  the  Subftance  of  the  Bark  or  Leaf,  and  car¬ 
ries  the  firft  Joint  of  the  Trunk  in  with  it :  The 
Wound  which  it  makes  extra vafates  fome  of  the 
Juices,  and  the  Power  of  Sudion,  which  all  the 
Trunks  of.  the  Infedt  Kind  feems  to  have,  draws 
out  more,  all  which  is  received  in  at  the  Apertures 
on  the  Sides  of  this  Point,  which  appears  to  be 
every  where  hollow  except  immediately  at  its  Ex¬ 
tremity,  and  at  the  circular  Opening  between  the 
Circumference  of  its  Bafe  and  the  Ring  formed  by 
the  Verge  of  the  Trunk.  It  is  all  carried  up  by  the 
fam?  Power  of  Sudtion,  along  the  whole  Cavity  of 
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the  Trunk  to  the  Body  of  the  Animal,  and  there 
is  received  into  a  Stomach  drangely  difproportioned 
in  Size  to  the  general  Bulk  of  the  Creature,  and 
caufing  that  uncommon  Didortion  of  the  Body. 

On  the  very  Front  pf  the  Head,  between  the 
Eyes,  but  a  little  higher  up,  there  (land  a  Pair  of 
Antennae,  or,  as  they  are  vulgarly  called,  Horns. 
Thefe  are  of  a  fingular  Structure  and  extream 
Beauty  :  They  are  as  (lender  as  the  fined  Thread, 
and  are  in  Length  more  than  equal  to  the  whole 
Body.  They  appear  to  the  naked  Eye  as  fimple 
Filaments  of  a  blackifh  Colour,  but  in  this  nicer 
Examination  they  are  found  to  be  of  an  articulated 
Structure :  Each  is  compofed  of  about  fourteen 
Joints,  and  thofe  all  of  the  fame  regular  globular 
Figure,  but  alternately  pf  a  deep  Purple  and  a 
glody  black  Colour.  The  Joints  are  larged  at  the 
Bottom,  and  gradually  fmaller  all  the  Way  to  the 
Top,  where  they  are  incouceivably  minute :  At 
the  Bottom  they  are  affixed  to  an  oblong  or  ellip- 
tick  Body,  which  is  not  fo  properly  one  of  the 
Joints  as  a  kind  of  Support  to  the  whole  :  This  is 
infixed  into  the  Head,  and  forms  a  kind  of  Cur¬ 
vature  or  Knee  in  its  joining  to  what  is  properly 
the  lowed  Joint  of  the  Antennae.  The  Purple  and 
the  Black  of  the  alternate  Joints  are  both  very  glody 
and  beautiful :  The  Joints  themfelves  are  perfectly 
round,  fo  that  they  touch  only  in  fo  fmall  a  Point, 
that  one  wonders  how  they  adhere  tp  one  another  , 
and  in  the  whole,  they  have  exactly  the  Appearance 
of  a  Necklace,  drung  with  alternate  black  and  pur¬ 
ple  Beads,  The  Stru&ure  of  the  Antennae  of  this 
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Infeft  is  not  all  that  is  curious  in  them,  they  are 
carried  in  a  different  Pofition  from  thofe  of  moft 
other  Creatures  which  have  them,  for  as  jthofe  are 
ufualjy  either  bent  backwards,  or  at  moft  ered, 
thefe  are  protruded  immediately  forward. 

The  Head  offers  nothing  farther  remarkable, 
except  that  its  hinder  Part  where  it  defcends  toward 
the  Jun&ure  with  the  Thorax  or  Bread,  is  of  a 
polifhed  Surface  that  exceeds  almoft  the  brighteft 
Luftte  of  the  wrought  Gems.  The  whole  Body  i§ 
of  a  deep  green  Colour,  with  fomewhat  of  a  broffy 
Tinge  in  it :  The  Thorax  is  fhort  and  thick,  but 
it  is  flatted  on  the  upper  Part :  It  is  of  a  deeper 
Green  than  the  Head  ;  there  is  indeed  a  Tinge  of 
Black  among  it,  and  the  yellow  or  braffy  Luftre 
that  is  feen  in  fome  Degree  on  the  Head,  is  fcarce 
at  all  diftinguifhable  in  this  Part.  The  whole 
Surface  is  perfectly  fmooth  and  gloffy,  but  there 
is  an  elegant  Variegation  on  each  Side,  at  about 
the  Midway  between  the  Edges  and  the  Centre  \ 
this  is  a  broad  ilrait  Line,  pf  a  deep  and  fine 
Purple,  the  fame  Colour  with  the  alternate  Joints 
of  the  Antennas,  only  more  beautiful  and  glow¬ 
ing- 

The  Body  is  of  a  Figure  approaching  to  Oval 
and  fo  fwelled,  that  it  appears  inflated.  Its  Colour 
is  an  elegant  deep  Green,  with  fome  Tinge  of 
Blackifh,  but  with  a  fine  and  bright  Shade  of  * 
braffy  Yellow  ;  and  along  both  Sides  there  run  two 
Series  of  Dots  pf  the  fame  beautiful  Purple  with 
the  Lines  on  the  Bread,  and  forming  two  Lines  on 
each  Side  the  Body,  correfpondent  to  the  Angle 
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Line  on  each  Side.  This  Admixture  of  Purple  is 
wholly  undidinguifhable  to  the  naked  Eye,  tho® 
it  make  fo  beautiful  a  Variegation  in  the  Animal 
when  didindtly  feen  under  the  Advantage  of  the 
Microfcope  ;  and  it  is  very  lingular,  that  we  fee 
not  one  of  the  real  and  genuine  Colours  of  the  In¬ 
fect,  neither  this  Purple,  nor  the  Green,  nor  the 
Yellow,  nor  the  Black,  but  a  confufed  Tinge  from 
the  blending  of  the  whole,  which  appears  rather 
a  brownifh  Black,  or  a  deep  Iron  Grey  with  an 
Admixture  of  Brown,  than  any  other  Colour. 

The  whole  Surface  of  the  Body  is  of  the  fame 
elegant  Pqlifh  with  the  Back  of  the  Head  and  the 
Bread:,  and  towards  its  hinder  Extremity  there 
ftand,  as  it  were,  a  Pair  of  other  Horns,  refem- 
jbling  in  fonie  Degree  the  Antennse  of  the  Head 
when  viewed  only  by  the  naked  Eye,  but  when 
feen  with  the  Afiidance  of  the  Microfcope,  they 
are  found  to  be  very  different.  They  are  not  of 
more  than  half  the  Length  of  the  Antennae,  and 
are  of  a  fimple  Structure,  larged  at  the  Bafe  and 
fmalled  at  the  Points,  but  they  are  not  jointed,  and 
they  want  alfo  the  Variegation  of  thofe  elegant  Bodies 
in  the  Colouring,  thefe  being  fimply  of  a  pale  Green. 
They  arife  from  the  two  Sides  of  the  hinder  Part 
of  the  Body,  a  little  above  its  Extremity,  and  are 
protruded  .drait  backwards  as  the  Antennm  are 
drait  forwards.  The  Ufe  of  thefe  fingular  Appen¬ 
dages  is  not  eafily  afcertained,  but  they  give  the 
Animal  a  very  odd  Appearance. 

The  Legs  are  fix,  they  are  all  of  a  beautiful 
pale  Green  throughout,  except  at  the  Joints,  where 
'*  ;  '  '  they 
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they  are  brown ;  they  are  very  (lender  and  very 
long,  and  when  in  the  ufual  Pofition  in  a  State  of 
Reft,  the  Knee,  if  the  middle  Joint  may  be  fo 
called,  ftands  higher  or  reaches  above  the  Level  of 
the  Back*  They  are  of  a  fimple  Structure,  except 
at  the  laft  or  loweft  Joint,  where  they  have  feveral 
Incifions  or  tranfverfe  Lines,  which  give  the  Ap¬ 
pearance  of  that  being  compofed  of  feveral  leffer 
Joints ;  and  at  the  Extremity  of  this,  on  each  Leg, 
there  ftand  three  ftiarp  Claws  or  Toes,  of  a  bony 
Subftance  and  black  Colour,  which  feem  calcu¬ 
lated  for  laying  faft  hold  of  any  Thing,  or  plung¬ 
ing  into  the  Surface. 

The  Wings  are  four,  they  are  all  moderately 
large,  in  Proportion  to  the  Size  of  the  Animal. 
The  two  outer  ones  are  larger  and  of  a  firmer 
Stru&ure  than  the  inner  Pair  ;  but  they  are  all  four 
ufually  carried  ahnoft  ered.  The  general  Colour 
is  a  pale  Brown,  with  a  bright  filvery  Tinge  ;  the 
outer  Pair  are  darker,  and  have  leaft  of  this  ;  the 
inner  ones  are  paler,  and  the  under  Surface  in  parti¬ 
cular  is  very  filvery.  The  outer  Edge  of  each  of  the 
upper  is  furrounded  with  a  kind  of  broad  Band  or 
Rib,  much  thicker  in  its  Subftance  than  the  reft  of 
the  Wing,  and  of  a  deep  Chocolate  Colour ;  the 
other  Edge  of  the  fame  Wing  has  a  very  narrow 
and  thin  Edge  of  the  fame  Colour,  only  paler, 
and  there  run  within  this  three  Rows  "of  Spots  of 
the  fame  deep  Colour  ;  the  outer  Row  of  thefe  is 
largeft,  and  the  inner  of  all  quite  inconfiderable. 

The  under  Wings  have  nothing  of  thefe  Rims 
of  a  different  Colour,  nor  any  regular  Series  or 

Lines 


Natural  Hijlory  and  Philofophy.  15$ 

Lines  of  Spots,  but  when  carefully  examined,  they 
are  found  to  be  all  over  befprinkled  with  minute 
Dots  of  the  fame  kind. 

Such  is  the  wonderful  Strufture  of  this  di {re¬ 
garded,  this  inconfiderable  Animal,  confounded 
by  the  Ignorance  of  thofe  under  whofe  Cognizance 
it  falls,  with  a  Multitude  of  others  as  different  as 
can  well  be  imagined,  and  even  in  this  Aggregate 
known  only  as  the  imaginary  Author  of  a  Mif- 
chief  which  it  profits  of,  but  which  it  has  no  Power 
to  occafiom 
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ESSAY  IX. 

On  the  Growth  and  Fructification  of  an  uncom* 

mon  Sea  Plant . 

DUring  the  Time  of  one  of  thofe  Vifits,  which 
I  can  never  remember  without  a  Tear  to 
the  Memory  of  that  truly]  great  Man  to  whom 
they  were  paid,  at  Goodwood ,  I  had  made  Excur- 
fions  into  feveral  Parts  of  the  adjacent  Coun« 
try,  and  among  the  reft  to  the  Sea  Coaft,  in  that 
Part  where  at  low  Water  the  Shore  is  in  a  manner 
covered  with  thofe  feparate  Modes  of  Stone  called 
the  Bognor  Rocks .  I  found  them  affording  the 
Place  of  Growth  and  the  Means  of  Shelter  and 
Defence  to  numberlefs,  and  many  of  them  un¬ 
known,  Animals ;  but  as  my  Attention  was  always 
awake  to  every  Part  of  natural  Knowledge,  I  was 
here  much  ftruck  with  the  Obfervation  of  the  Re¬ 
mains  of  other  larger  Animals,  immerfed  on  the  folid 
Subftance  of  the  Stone.  I  could  trace  the  Lineaments 
of  Shell-Fifh  of  feveral  kinds  in  thefe,  as  perfedt  as 
thofe  now  living  in  the  Seas,  about  their  Bafe,  tho* 
perfe&ly  converted  into  Stone.  I  was  eager  to 
carry  the  Obfervation  farther  by  diflodging  fome 
of  them  from  out  the  folid  Rock  and  viewing  them 
entire,  but  the  Evening  was  coming  on,  and  the 
want  of  Tools  to  have  broke  a  Way  into  the  Stones 
alfo  prevented  it, 
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A  few  Days  after  1  returned  at  a  proper  Titng 
and  better  prepared  for  the  Bufinefs  :  The  Ebb  of 
the  Tide  had  favoured  me  with  the  Means  of  get- 
ing  at  fome  of  the  more  remote  from  the  Strand, 
and  I  had  loaded  a  Servant  with  the  petrified  Re¬ 
mains  I  had  been  fo  induftrious  after,  flill  receding 
as  the  Tide  in  its  Return  flowed  in,  from  the  more 
diftant  to  thofe  of  the  Rocks  which  were  nearer  the 
Shore.  I  wras  fitting  at  length  on  one  of  thefe 
which  had  its  Foundation  on  a  more  heightened 
Part  of  the  Shore,  and  picking  out  fome  farther 
Treafures  as  the  Sea  beat  upon  its  Bafe.  There 
was  fome  Wind,  and  that  drove  dire&ly  toward 
the  Shore,  and  in  Confequence  the  Surface  of  the 
Water  brought  whatever  light  Matters  it  was 
fraught  with  that  Way :  A  Number  of  thefe  flopped 
at  the  Foot  of  the  Rock  on  which  1  was  poked,, 
and  as  I  was  occafionaily  calling  my  Eye  upon 
them  I  could  difcover,  befide  the  Fragments  of 
Sea  Plants  and  a  thoufand  other  Pieces  and  Scrap* 
of  different  Matter,  a  Number  of  round  and,  as 
it  feemed,  entire  Bodies.  It  was  not  eafy  to  get' 
at  any  of  thefe  from  the  Place  where  I  then  was,  but 
as  they  were  direfted  to  other  Parts  of  the  Shore  as 
well  as  this,  a  little  waiting  in  a  flatter  Place  gave 
me  the  Means  of  taking  up  feVeral  of  them. 

On  a  nearer  View  it  was  eafy  to  diflinguifh  that, 
they  were  Sea  Plants  of  the  Alcyonium  kind  *,  one 
of  the  fuppofed  leafl  perfedl  Genera  of  the  whole 
Clafs  of  Submarines,  and  were  of  that  Species 
which  Imperatus  and  many  other  Writers  have 
mentioned,  tho5  none  of  them  have  had  any  tole¬ 
rable 
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rable  Acquaintance  with  it,  under  the  Names  of 
Aurantium  Marinumy  Malum  Marinum >  and  Bur  fa 
Marina  \  the  Sea  Orange,  the  Sea  Apple,  and  the 
Sea  Purfe.  I  was  glad  of  an  Opportunity  of  en¬ 
quiring  into  the  Nature  of  a  Vegetable  hitherto 
fo  much  unknown  farther  than  as  to  its  external 
Figure,  and  ordered  feveral  of  them  to  be  put  up 
to  be  taken  home  with  me. 

What  I  had  met  with,  tho*  they  appeared  to¬ 
lerably  intire,  there  was  great  Reafon  to  fuppofe 
had  been  damaged  in  fome  Degree  at  lead,  in 
their  internal  Stru&ure,  as  they  had  been  dallied 
about  by  the  Waves,  As  it  was  not  eafy  to  fee 
whence  they  Ihould  have  been  brought  to  this  Shore* 
it  occurred  to  me  that  they  might  very  probably 
have  been  firft  wafhed  off  from  it,  and  after  float¬ 
ing  away  with  the  Ebbing  of  the  Tide,  have  turned 
again  with  its  Flood :  The  Suggeftion  did  not  de¬ 
ceive  me,  I  began  to  fearch  carefully  for  them  in  a 
growing  State,  and  I  became  at  once  afhamed  of 
not  having  difcovcred  them  before  in  my  profefled 
Search  after  the  Sea  Plants,  and  convinced  how 
eafy  it  is  for  People  who  want  the  proper  Informa¬ 
tions,  to  feek  in  vain  for  Things  which  are  very 
plentiful  in  the  Places  where  they  mifs  of  them.  It 
it  a  very  ufeful  Thing  in  the  Writers  of  natural 
Hiftory,  when  they  defcribe  an  unknown  or  an  un¬ 
common  Produftion,  to  fay  in  what  Place  they 
found  it  \  but*  we  have  feen  enough  almoft  to  dis¬ 
countenance  the  Praftice.  Our  Woodward  in  re¬ 
gard  to  Foflils,  and  Ray  in  Plants,  have  carefully 
done  this  5  I  dare  fay  both  have  executed  it  faith¬ 
fully 
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fully  and  accurately,  and  yet  we  meet  with  People 
who  call  them  Fools  and  Liars,  becaufe  they  have 
looked  into  the  fame  Places  and  have  not  found  the 
Things.  Tho5  there  is  not  required  as  much  Genius 
to  follow  another  in  a  Difcovery  as  to  make  it, 
there  requires  however  fome :  And  this  Inftance  of 
the  Eafe  with  which  a  Thing  may  be  overlooked, 
even  by  an  accuftomed  Eye,  may  ferve  to  vindi¬ 
cate  the  Chara&ers  of  thofe  great  and  worthy  Men 
in  regard  to  fuch  Afperfions,  and  to  caution  thofe 
who  undertake  the  yet  more  arduous  Talk  of  fol¬ 
lowing  Men  of  Accuracy  and  Abilities  in  their 
Microfcopic  Inveftigations,  not  to  be  hafty  in  de¬ 
claring  others  have  not  feen  the  Things  they  re¬ 
late,  becaufe  they  cannot  diftinguiih  them.  I  do 
not  hint  this  as  a  Support  of  my  own  Caufe  in  thefe 
Efiays ;  the  Knowledge  of  the  Microfcope  is  at 
this  Time  fo  familiar,  and  the  Apparatus  of  the 
feveral  kinds  fo  eafy  of  Ufe,  that  I  cannot  doubt 
the  moft  unacquainted  following  me  fuccefsfully 
throughout ;  but  ’tis  in  Countenance  of  the  Names 
of  Lewenhoek  and  others  of  the  dead  Worthies  in 
thefe  Refearches,  that  I  have  faid  fo  much. 

After  thefe  Obfervations,  which  as  I  intend  thefe 
EJfays  as  a  Means  a  leading  People  into  the  general  J 
as  well  as  particular  Methods  of  Obfervation,  and 
of  initiating  them  fuccefsfully  in  every  Road  of  the 
Study,  I  fhall  not  allow  to  be  Digreffions  from  the 
Purpofe,  tho’  from  the  Subjed,  I  fhall  return  to 
the  Plant,  the  firft  vain  Searches  after  which,  and 
the  fucceeding  efficacious  ones,  occafioned  them. 
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The  Plant  itfelf  was  rounded  except  at  the 
Bafe,  and  very  much  refembled  a  fmall  Orange, 
from  which  a  Segment  had  been  cut  off :  Its 
Colour  was  of  a  dufky  Green.  The  Rocks,  I 
have  already  obferved,  were  full  of  petrified 
Shells ;  thefe  were  principally  of  the  Cockle 
kind,  and  as  their  larger  End  often  flood  out 
prominent  above  the  Level  of  the  Stone’s  Sur¬ 
face,  they  formed  Appearances  not  unaptly  re- 
fembling  the  Plant  adhering  to  the  Rock  in 
this  Form.  To  this  it  is  to  be  added,  that  a 
^great  Part  of  the  Surface  of  thefe  Rocks,  and 
mod  of  all  their  Bottoms,  were  compleatly  co¬ 
vered  with  that  green  (limy  Matter  which  we 
fee  upon  the  Surface  of  Stones  and  Wood  on 
the  Borders  of  Rivers  :  This  Matter  was  wholly 
of  the  fame  Colour  with  the  natural  Surface  of 
the  Plant,  and  confequently  the  Appearance  of 
one  of  thefe  rounded  and  prominent  Ends  of  the 
large  Cockles,  immerfed  at  the  other  in  the 
Stone,  and  thus  covered  with  its  green  flimy 
Coat,  was  very  nearly  the  fame  with  that  of  the 
round  Plant  growing  to  the  Rock  by  its  hol¬ 
low  or  truncated  Bafe. 

It  was  not  a  Wonder  that  I  had  employ’d  the 
Tools  for  loofening  thefe  from  the  Rock  prin¬ 
cipally  on  fuch  as  flood  on  its  higher  Parts ;  nor  ' 
can  it  be  any  more  a  Matter  of  Surprize  that 
on  finding  thofe  of  the  Protuberanes  which  I 
had  thus  attacked,  to  be  the  large  Ends  of  pe- 
trefied  Shells,  I  had  fuppofed  all  the  others  to 
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be  fuch.  It  was  not  but  by  the  Means  of  car¬ 
rying  one  of  the  perfedteft  of  thofe  Plants  which 
the  Tide  had  call  up,  in  my  Hand,  and  com¬ 
paring  it  with  the  Prominences  on  the  Rocks, 
that  I  at  length  found  one  of  them  to  be  not  the 
End  of  a  Shell,  but  fuch  a  Plant  growing  on  it. 
V?hen  one  has  found  a  fingle  Specimen  of  any 
thing  of  this  kind,  the  Way  to  the  reft  is  al¬ 
ways  eafy :  I  now  found  that  the  greater  Part  of 
the  Protuberances  on  the  Bottoms  of  the  Rocks 
were  Plants  of  this  kind  ;  we  tore  off  a  very 
confiderable  Number  of  them,  and  on  arriving 
at  home  put  them  for  the  Night  into  a  Veffel  of 
Sea- Water. 

The  Appearance  of  this  Plant  as  it  grows 
upon  the  Rock,  is  that  of  a  globular  Body,  of 
the  Size  of  an  Apple,  with  a  fomewhat  depreffed 
Bale  :  On  tearing  it  off  we  difcover  that  it  is  not 
folid,  as  it  appears  externally,  but  hollowed  ; 
and  is  in  Reality  not  much  different  from  an 
Orange,  the  pulpy  Part  of  which  had  been  taken 
out,  and  the  outer  yellow  and  inner  fpungy 
white  Part  of  the  Rind  left  remaining  •,  the 
Outfide  tolerably  fmooth,  and  the  inner  Surface 
rough  and  fibrous  *,  and  the  Cavity,  in  its  na¬ 
tural  Situation,  always  full  of  Sea-Water. 

On  examining  the  1110ft  perfedt  of  thofe  which 
we  had  brought  home,  it  appeared  that  the 
natural  Colour  of  the  Cruft  was  a  dufky  Yellow, 
and  that  the  external  Green  was  only  owing  to 
the  flimy  Matter  extending  itfelf  over  it,  as 
x  coft- 
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contiguous  to  the  reft  of  the  Rock.  Of  thofe  which 
I  had  taken  up  from  the  Walkings  of  the  Sea,  the 
greater  Part  were  white  :  Thefe  had  all  been  torn 
off  by  the  Dafhing  of  the  Waves  from  the  lower 
Parts  of  the  Rocks,  and  the  Water  had  wafhed 
off  their  adventitious  Covering,  and  the  Air  at 
the  fame  time  bleached  their  internal  and  proper 
Yellow  to  a  whitifh  Colour.  On  examining  the 
Rafe  of  a  perfect  one  taken  from  the  Rock,  I 
found  that  the  Membranes  or  Cruft  were  not 
continued  over  all  that  Part  of  the  Surface  of  the 
Rocks  circumfcribed  by  the  Verge  of  the  Bafe  5 
the  central  Part  was  naked,  and  the  Plant  ad¬ 
hered  by  a  Rim  but  little  thicker  than  its  Sub- 
fiance  in  any  other  Place.  This  Rim  was  circu¬ 
larly  expanded  over  a  Space  of  about  an  Inch 
Diameter,  and  fixed  down  very  firmly  to  the 
Rock  by  a  Multitude  of  Fibres,  which  fpread 
themfelves  to  a  Quarter  of  an  Inch  Diftance 
both  ways,  inwardly  as  well  as  outwardly,  and 
many  of  them  made  their  Way  in  the  manner 
of  the  Roots  of  the  Land  Plants,  into  the  Cre¬ 
vices  of  the  Stone.  From  this  firm  circular  Bafe 
the  Plant  extends  itfelf  into  a  globular  Form  5 
its  Height  about  an  Inch  and  Quarter,  its  Dia¬ 
meter  in  the  Middle  about  equal  to  the  fame 
Meafure,  and  the  Thicknefs  of  its  Cruft  about 
a  Quarter  of  an  Inch  :  This  is  clofed  at  the 
Top  and  on  all  Parts,  and  is  perfectly  hollow 
within. 
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Tho*  the  Surface  of  this  appeared  folid  while 
covered  with  the  adventitious  green  Matter,  on 
the  getting  this  off  by  means  of  Brufhes,  we 
found  when  the  true  Superfices  of  the  Plant  was 
expofed,  that  it  was  not  fo  it  now  appeared 
an  elegant  reticulated  Matter,  and  on  tracing  its 
Structure  from  the  Bale  we  found  there  arofe 
from  the  Rim  or  Verge,  which  was  fixed  down 
to  the  Rock,  a  multitude  of  Bender  Stems, 
which  were  furnifhed  with  Ramifications,  even 
from  their  very  Bafe,  and  growing  up  together 
formed  the  Contour  of  this  globular  Body,  while 
their  feveral  Branches,  entangling  in  a  thoufand 
different  Directions  with  one  another,  compofed 
a  Plexus  of  reticulated  Matter,  of  the  Thicknefs 
of  which  we  have  already  defcribed  the  Cruft. 
In  fome  Plants  this  Matter  was  more  compli¬ 
cated  and  denfe,  but  in  the  moll  rare  and  open 
it  was  fuch  as  to  the  naked  Eye  had  the  Ap¬ 
pearance  of  a  tolerably  compaCl  Matter. 

The  outer  Surface  of  this  Cruft  was  fmooth, 
the  Extremities  of  the  Ramifications  ufually  be¬ 
ing  concealed  within  the  Texture  of  the  Cruft, 
but  it  was  not  thus  within.  The  Surface  of  the 
Cavity  was  all  over  filamentous  on  the  upper  Part, 
and  covered  with  a  kind  of  Granulations  below  : 
Thefe  Granulations  were  of  the  Bignefs  of  fmall 
Pins  Heads,  and  occupied  about  <3ne  third  Part 
of  the  Surface  of  the  Cruft  from  the  Bottom  ; 
the  other  two  Thirds  were  covered  with  thefe 
3  Ends 
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Ends  of  Filaments,  which  appeared  extreamly 
minute  and  divaricated. 

The  Difcovery  which  I  had  made  of  the  Fruc¬ 
tifications  in  fo  infinitely  more  minute  a  Body  as 
the  Capfule  of  one  of  the  Corallines,  defcribed 
in  the  fecond  of  thefe  Effays,  naturally  led  me 
to  fufpedt  thefe  as  the  Parts  of  a  FruCtifi cation  of 
the  fame  kind.  The  male  Flowers  had,  in  thofe 
Capfules,  occupied  the  upper  Part  of  the  Cavity, 
and  the  Rudiments  of  the  Fruits,  or  female 
Organs  of  Fructification,  the  lower  Parts  *,  and 
the  fibrofe  Extremities  of  the  Branches,  that 
hung  loofe  in  the  upper  Part  of  the  Cavity  of 
this  Plant,  had  fo  much  the  Appearance  of 
male  Flowers,  and  the  Granulations  which 
covered  the  lower  of  female  ones,  that  I  could 
not  help  prepoflfeffing  myfelf  that  the  Fructi¬ 
fication  of  this  hitherto  uninveftigated  Plant 
was  difclofing  itfelf  in  the  fame  Manner.  The 
Singularity  was,  that  the  whole  Plant  in  this 
Species  fhould  be  deftined  to  do  the  Office  of 
the  fingle  Capfule  in  that :  But  fuch  is  the  Va¬ 
riation  of  Nature  on  the  fame  Principle,  that 
this  appeared  in  my  future  Refearches  to  be  really 
the  Cafe. 

Whether  it  was  that  the  Seafon  of  the  Year 
was  now  fo  far  advanced,  or  that  my  Apparatus 
for  Examination  were  lefs  in  Order,  I  know 
not,  but  all  my  Attention,  tho’  on  a  right  Prin¬ 
ciple,  dilcovered  nothing  during  this  Opportu¬ 
nity.  I  could  fee  nothing  in  the  Filaments  of 
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the  upper  Part  of  the  Cavity  but  mere  naked 
Fibres,  and  nothing  in  the  Granulations  on  the 
Jower  Part  but  fhapelefs  Mafifes  of  Matter.  One 
jCourfe  of  Obfervations  fhould  never  difcourage 
the  Inveftigator,  tho5  ever  fo  fruitlefs,  if  efta- 
jblifhed  on  a  natural  Plan  ;  a  thoufand  Accidents 
jnay  hide  from  us  at  one  Time,  what  will  be 
.obvious  at  another.  Thefe  Attempts  had  been 
made  in  September .  I  was  on  a  Yifit  at  the  fame 
Place  in  the  July  of  the  following  Year,  and 
went  prepared  with  a  better  Apparatus  of  Mi- 
crofcopes,  determined  to  repeat  the  Invefliga- 
tion  with  all  the  Diligence  and  Accuracy  of  which 
I  was  Mailer.  Lefs  Refolution  would  have 
ferved  the  Purpofe  :  The  very  firft  pf  the  Plants 
which  I  had  fent  for  from  the  fame  Place  now 
jdifclofed  the  whole,  and  that  in  a  Manner  quite 
confonant  with  my  earlieft  Opinion. 

In  order  to  examine  one  of  the  Plants  with 
all  due  Precifion,  I  began  by  cutting  it  perpen¬ 
dicularly  down,  in  two  oppofite  Diredtions : 
This  was  done  with  a  well  fet  Razor  \  and  as 
the  utmoft  Caution  had  been  ufed  not  to  Ihake 
or  any  way  difcompofe  its  Contents  in  the  doing 
pf  tnis,  I  had  the  Pleafure  to  fee  it  divided  into 
four  Quarters,  the  inner  Surface  of  each  of  which 
was  as  perfectly  in  its  original  Form  as  while  the 
Plant  was  whole.  The  ftbrofe  Matter,  or  Ihort 
and  minute  Filaments,  hung  loofe  on  all  the 
upper  Parts  pf  thefe  Quarters,  as  they  had  been 

^  ^  •  o  t*i  rii*  opened  Plant,  and  the  botr 
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tom  Part  was  in  the  fame  Manner  covered  with 
the  globular  Protuberances.  Thefe  however  did 
not  now  appear  fhapelefs  Maffes  of  Matter,  nor 
the  other  naked  Fibres,  as  they  had  done  before  ; 
the  lower  appeared  evidently  to  be  the  embrio 
Fruit  of  the  Plant,  and  the  upper  the  Supports 
of  the  Stamina,  which  held  the  Farina  or  im¬ 
pregnating  Powder. 

It  was  eafy  to  fee  that  the  whole  Surfaces  of 
thefe  Fibres,  which  ran  from  the  Branches,  were 
covered  with  Antherse,  but  they  cfouded  fo 
much  upon  one  another,  that  neither  their  Form 
nor  Situation  could  be  feen  in  this  View.  We 
feparated  a  fmall  Part  of  the  Extremity  of  one 
of  the  Ramifications,  and  placed  it  in  aConcave- 
glafs  before  the  double  Microfcope  with  a  little 
clearWater.  It  was  now  that  the  (Economy 
of  Nature  in  the  Plant  began  to  fhew  itfelf,  and 
the  Fructification  to  promife  to  explain  itfelf. 

The  little  Portion  of  the  Ramification  we  had 
feparated,  was  ornamented  with  no  lefs  than 
five  of  the  Fibrills  loaded  with  Farina.  A  flight 
Obfervation  had  made  us  fuppofe  thefe  no  other 
than  the  Extremities  of  the  Branches*,  but  they 
now  fhewed  themfelves,  in  a  new  Light,  as  per¬ 
fectly  diftinCt  Bodies.  The  Ramifications  of  the 
immediate  Matter  of  the  Plant,  are  of  a  pale  yel¬ 
low  Colour,  much  like  that  of  Box-wood,  and 
of  a  ftriated  Surface,  but  thefe  were  of  a  quite 
different  Matter  as  well  as  Form  ;  they  arofe 
fingly  from  the  Divifions  of  the  Branches,  and 
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were  always  inferted  in  the  Bafe  of  the  Bifurca¬ 
tions.  They  were  all  fimilar  in  Length  and 
Strudhire,  and  were  evidently  of  the  Nature  of 
thofe  Spadices  or  Ears  of  the  Palm-tree,  and 
fome  other  Trees  which  bear  the  male  Flowers 
of  the  Vegetation,  and  are  quite  of  a  different 
Nature  from  the  reft  of  the  Tree. 

Minute  as  thefe  were  in  reality,  each  of  them, 
under  the  Influence  of  the  Microfcope,  appeared 
a  Bufh  of  about  an  Inch  in  Length,  and  taking 
in  its  Branches  of  near  three  quarters  of  an  Inch 
in  Diameter.  Each  arofe  from  a  fmgle  Stem, 
broad,  Batted  and  fmooth  on  the  Surface  :  This, 
at  about  a  fifth  of  its  Height,  divided  into  two 
Branches,  and  from  each  of  thefe  were  produced 
a  Number  of  others,  the  whole  appearing  of  a 
light  fpungy  Matter,  and  of  a  fnow- white  Co¬ 
lour:  The  Trunk  itfelf,  and  the  two  main  Bran* 
ches,  were  naked  for  a  little  Way  over,  but 
from  this  both  they  and  all  the  fubordinate  Ra¬ 
mifications,  were  loaded  with  Antherae  placed 
on  Stamina,  of  a  very  fmgular  Figure.  At  the 
Bafe  of  each  of  the  Stamina  grows  a  fmall 
yellowifh  Leaf  of  a  triangular  Form :  This  is 
very  minute,  but  from  its  Bottom  rifes  a  fmgle 
Stem  deeply  furrowed,  and  of  a  yellowifh  Co¬ 
lour.  This  continues  fmgle  about  a  third  of  its 
Height,  and  then  divides  into  ten  Parts,  each 
furrowed  as  the  main  Stem,  and  £ach  fupport- 
ing  three  Aiuherse  on  its  Summit. 

When 
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When  the  Plant  is  out  of  the  Water,  thefe 
fall  length-ways  of  the  Divifions  of  the  Stamina, 
but  when  in  their  proper  Fluid,  they  all  are 
carried  horizontally,  and  form  fo  many  Stars 
with  three  Rays :  They  are  fo  numerous,  that 
at  a  firft  View,  the  whole  Surface  appears  cover¬ 
ed  with  them,  or  indeed,  formed  of  them,  and 
the  Fructification  reprefents  one  great  Puff  with¬ 
out  any  Opening  into  its  Structure.  It  was  in 
vain  that  we  ftirred  about  the  Water  in  order 
to  difiodge  fome  of  the  Antheras,  we  found  them 
all  adhere  too  firmly  to  be  thrown  off  in  that 
Manner,  tho*  there  was  all  the  Appearance  in 
the  World  that  the  greater  Part  of  them  were 
ripe. 

Near  the  foot  of  the  Microfcope,  there  lay 
the  Remainder  of  the  Quarter  of  the  Plant  from 
which  we  had  taken  this  Fragment,  and  the  Sur¬ 
face  of  the  Table  was  covered  with  a  Powder 
which,  on  Examination,  appeared  to  be  the 
Globules  of  the  Antherae  from  the  Stamina, 
within  its  Cavity.  On  examining  one  of  the  mofl 
perfeCl  of  thefe  by  the  Microfcope  for  opake 
ObjeCts,  we  found  it  a  very  regular  Body,  of  a 
rounded  or  globular  Figure,  but  of  a  Surface  far 
from  fmooth  or  even.  On  putting  on  a  larger 
Magnifier,  we  difcovered  the  Globule  to  be  deep¬ 
ly  furrowed*  in  ten  Places,  in  a  very  regular 
Manner,  and  at  equal  Di fiances :  The  Portions 
between  the  Furrows  were  rounded  on  their  outer 
Surface,  and  the  whole  Globule  or  Anthera  ve~ 

ry 
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ry  beautifully  reprefented  in  Miniature  the  Fruit 
of  the  Hura,  or  as  our  People  in  America  call  it, 
the  Sand  Box-tree.  The  Colour  of  this  elegant 
Body  is  a  pale  Red,  not  an  abfolute  Flefti- 
Colour,  but  with  fomething  of  a  Glow  of  a 
beautiful  tho*  very  faint  Purple.  While  our 
Eyes  were  upon  it,  it  fuddenly  vaniflied  amidft 
a  Cloud  of  8m oak  or  fine  Dud,  which  we  eafily 
conceived  to  be  the  Farina,  Hied  by  its  burfting. 
We  examined  many  more,  which  fooner  or  later 
gave  us  the  fame  Entertainment,  and  on  repeat¬ 
ing  it  with  a  very  fine  one  placed  loofely  between 
two  Plates  of  Talk  in  a  Slider,  under  the  double 
Microfcope,  we  found  that  the  general  Form 
was  not  all  in  which  the  Antherac  of  the  Halcyo- 
nium  refembled  the  Fruit  of  the  Hura.  The 
Pieces  had  been  always  lod  in  the  former  Exa¬ 
minations,  but  now  that  nothing  could  efcape 
we  found  that  it  burft  in  the  fame  Manner  with 
that  lingular  Fruit ;  and  when  the  Duff  was  fub- 
tided  between  the  Plates,  we  could  eafily  fee  the 
ten  Pieces  into  which  it  had  feparated  •,  thefe 
had  been  thrown  with  fuch  Violence  againd  the 
Sides  of  the  Cavity,  that  many  of  them  had  re¬ 
bounded  back  into  the  Middle  •,  and  we  eafily 
(dlfcovered  on  examining  farther,  that  the  An¬ 
thers  had  burd  at  once  along  all  the  ten  Fur¬ 
rows,  and  that  the  feparated  Pieces  were  all 
ppen  along  their  inner  Edge,  and  ‘all  full  of  a 
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Form  of  Duft  immediately  on  the  burfting  of 
the  whole. 

We  next  examined  the  feparated  Globules  of 
the  Farina  itfelf,  but  they  were  fimply  of  an 
oval  Figure,  with  nothing  remarkable  about 
them. 

It  was  Angular  at  Arft  Sight,  that  all  this 
Time  the  Branches  loaded  with  Farina,  which 
were  kept  in  the  Concave  in  Water,  fhe’wed 
their  Globules  unaltered  *,  that  while  thofe  of  the 
reft  of  the  Plant  were  fallen  from  their  Sta¬ 
mina,  and  had,  at  leaft  the  greater  Part  of  them, 
burft  and  difcharged  their  Farina,  thofe  which 
were  kept,  as  it  appeared,  more  in  a  State  of 
Nature,  had  gone  thro’  nothing  of  this  neceffary 
Change  :  But  in  this,  as  in  all  other  natural  In- 
veftigations,  the  farther  we  trace  the  Steps  of 
that  Power  whofeHand  isfeen  in  all  his  Works, 
the  more  we  admire  them.  We  poured  off  the 
Waters  from  the  Clufters  of  the  Anthers  in  the 
concave  Glafs,  and  expofing  them  to  the  Sun, 
they  were  no  fooner  dry  than  they  all  fell  off 
and  burft  in  the  fame  way  as  the  others,  and 
this  in  fuch  a  precipitated  Manner,  and  with 
fuch  Confufion,  that  the  whole  was  a  Scene  of 
Duft,  and  nothing  diftindt  could  be  feen  for 
many  Minutes. 

It  is  eafy  to  conceive  that  as  thefe  were  Amply 
Clufters  of  male  Flowers,  the  Plant  muft,  in  fome 
other  Part  of  its  Cavity,  produce  alio  feparate 
female  ones  ;  nor  did  the  Appearance  of  the 

roundifh 
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roundiffi  Protuberances,  which  covered  the  lower 
Part  of  the  Surface,  leave  any  room  to  doubt 
that  they  were  thefe  female  Flowers  or  embryo 
Fruits.  I  had  obferved,  that  the  Rocks  on 
which  I  found  this  lingular  Plant  growing,  were 
all  of  them  fituated  in  fuch  a  Manner,  that  they 
were  covered  by  the  Sea- Water  at  the  Time  of 
the  Flowing  of  the  Tide,  and  left  dry  at  the 
Ebb.  It  follows,  that  the  Cavity  of  the  Plant 
is  fucceffively  full  of  Sea- Water,  and  empty 
again  feveral  Hours  at  a  Time.  While  the  Ca¬ 
vity  was  full  of  Water,  the  Farina  difcharged 
from  the  bu riling  Antherae,  on  the  Communi¬ 
cation  with  which  the  ripening  of  the  female 
Fruit  depends,  would  probably  have  floated 
principally  about  the  upper  Part  of  the  Water, 
and  been  applied  to  the  Top  and  upper  Part 
of  the  Sides  of  the  Plant,  where  there  are  none 
of  thefe  embrio  Fruits,  none  of  it  defcending 
or  finking  in  that  Fluid,  fo  as  to  find  the  Way  * 
to  the  Organs  which  it  was  deftined  to  impreg¬ 
nate:  We  find  in  Confequence,  that  while  thefe 
Anthers  are  immerfed  in  Water  they  never  fe- 
parate  from  the  Tops  of  the  Stamina,  nor  ever 
burft  at  all ;  but  when  the  Tide  is  down  and 
they  have  had  Time  to  become  a  little  dry,  they 
fall  off,  when  the  Cavity  of  the  Plant  is  empty, 
and  there  is  nothing  to  prevent  their  doing  their 
proper  Office.  Their  own  Weight,  little  as  it 
is,  carries  them  down  where  there  is  no  Current 
of  Air  to  interrupt  their  Courfe  \  they  fall  flrait 

upon 
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upon  the  embryo  Fruits,  and  there  btirft  and 
difcharge  their  Farina,  which  has  fufficient 
Time  to  perform  all  its  Offices  in  the  Hours 
that  intervene,  before  the  Tide  returns  and  the 
Cavity  is  filled  with  Water. 

The  natural  Office  and  (Economy  of  the  male 
Parts  of  the  Frudt  ideation  of  the  Plant  being 
thus  underftood,  it  remained  to  examine  the 
Female  ;  nor  is  the  Structure  and  Office  of  thefe 

i 

at  all  lefs  wonderful.  The  feveral  Protuberances 
on  the  lower  Part  of  the  Surface  of  the  Plant, 
when  examined  in  ftatu ,  were  found  to  grow 
regularly  as  the  Cluiler  of  the  male  Flowers, 

not  from  the  Sides  of  the  Branches  at  random, 
but  from  the  Bafes  of  the  Divifions.  We  fepa- 
rated  a  fair  one,  and  placed  it  before  the  Mi- 
crofcope  for  opake  Objedts  ;  it  appeared,  under 
the  Influence  of  a  moderate  Magnifier,  a  Lump 
of  fleffiy  Matter,  of  a  Figure  approaching  to 
round,  of  a  corrugated  Surface,  and  of  the  Big- 
nefs  of  the  Half  of  a  Nutmeg.  On  examining 
it  clofely,  we  difcovered  it  to  have  a  round 
thick  Rim  or  Bafe,  by  which  it  adhered  to  the 
Plant,  much  as  the  Plant  itfelf  does  to  the  Rock  ; 
and  on  farther  and  ftridter  Enquiry  with  the 
Help  of  a  more  powerful  Glafs,  its  whole  Sur¬ 
face  was  difcovered  to  be  full  of  Pundtures,  as 
minute  as  jf  made  by  the  Point  of  the  fined: 
Needle.  We  were  at  fome  Pains  by  Sections  of 
feveral  kinds  and  in  various  Directions,  to  dif- 
cgver  whether  the  Pundtures  went  quite  thro* 
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the  Subftance  of  the  Tubercle,  but  we  found  in 
Confequence  of  thefe,  that  the  Body  itfelf  con- 
fifted  of  two  Membranes,  containing  between 
them  a  pulpy  Matter,  and  that  thefe  Pundtures 
only  perforated  the  outer  Membrane,  and  loft 
themfelves  in  the  pulpy  Matter. 

It  was  not  difficult  to  guefs,  that  thefe  Ap- 
pertures  were  deftined  to  let  in  the  Globules  of 
Farina  from  the  Antherse,  which  when  received 
in  their  Fall  upon  the  Surface  of  thefe  Tubercles, 
would  be  in  Part  at  lead  detained  by  the  Wrin¬ 
kles  on  the  Surface  and  burft  upon  them.  We 
were  at  great  Pains  to  fearch  for  embryo  Seeds 
in  this  Cavity  of  the  female  Tubercles,  but  in 
vain.  After  a  continued  Inveftigation  for  more 
than  a  Week,  we  were  obliged,  tho’  very  un¬ 
willing,  to  give  up  the  Point  as  infcrutable. 

I  had  feveral  of  the  Plants  fent  up  to  London 
and  kept  them  in  Salt- WTater ;  forne  whole, 
others  cut  open,  or  with  their  Tops  cut  off  in 
different  Forms  and  Directions,  and  fought  for 
Seeds  from  Ti  me  to  Time  in  the  more  ripened 
Tubercles,  but  equally  in  vain.  In  the  Courfe 
of  the  Time  of  my  keeping  them  I  faw  many 
of  the  Tubercles  fall  off  of  themfelves  and  adhere 
to  the  Sides  of  the  Veffel.  It  was  equally  in 
vain  that  I  fought  for  Seeds  in  thefe,  but  dur¬ 
ing  the  Time  of  my  keeping  my  Obfervation 
awake  upon  the  others,  thefe  which  had  fixed 
themfelves  to  the  Sides  of  the  Veffel,  evidently 
encreafed  in  Size.  This  was  a  Circum'ftance 
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that  awakened  all  my  Attention ;  they  turned 
into  too  beautiful  a  State  to  be  burfling  by  Ac¬ 
cident,  nor  did  they  burfl  at  all-,  they  continued 
encreafmg  till  fome  of  them  arrived  at  the  Big- 
nefs  of  a  large  Pea,  with  the  perfect  Form  of 
the  parent  Plant ;  and  had  not  the  Winter’s 
Cold  deftroyed  them,  they  would  probably  have 
grown  much  larger. 

It  appears  therefore  from  the  whole,  that 
while  fo  induftrious  in  feeking  after  the  Seeds 
of  this  Angular  Plant,  we  were  feeking  after 
what  never  had  any  Exiftence.  Here  was  opened 
a  new  Scene  of  Vegetation,  quite  diftincft  from 
all  that  we  have  been  before  acquainted  with, 
and  anfwering  all  the  Purpofes  of  Nature,  juft 
as  well  as  that  is  done  by  the  ufual  Courfe. 
A  Plant,  inftead  of  a  Fruit  containing  Seeds  to 
propagate  itfelf  by,  protrudes  a  kind  of  Ample 
Embryo,  which  requires  all  the  Aftiftances  that 
the  feparate  Seeds  in  other  Plants  do,  which  is 
to  be  impregnated  with  the  Principle  of  vege¬ 
tative  Life  in  the  fame  Manner  from  the  male 
Farina ;  and  which,  when  fo  impregnated  and 
fully  mature,  falls  off ;  and  inftead  of  furnifh- 
ing  a  Angle  Sprout,  that  grows  into  a  Plant  as 
in  the  Seeds  of  others  ;  itfelf  expands,  and  by 
Degrees,  without  the  Lofs  of  any  Part,  its  whole 
felf  becomes  what  the  parent  Vegetable  was. 

This  is  abfolutely  and  undifputably  the  Pro- 
cefs  of  Nature  in  the  Propagation  of  this  An¬ 
gular  Plant  *  and  to  trace  that  back  in  Nature, 

which 
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which  I  had  only  an  Opportunity  of  feeing  in  an 
Experiment.  The  Fact  doubtlefs  is  that  the  Plant 
is  an  Annual  ^  that  as  foon  as  thefe  Embryos  are 
at  a  proper  State  of  Maturity,  it  periflies  as  the 
common  animal  Land  Plants  do  when  their 
Seeds  are  ripe,  and  that  the  Supply  of  the  next 
Year  is  from  thefe  Embryos  then  let  Ioofe  from 
their  Confinement  within  its  Body :  Were  it  other- 
wife,  Nature  would  have  provided  fome  Means 
for  the  difcharging  them  out  of  the  Cavity  of 
the  parent  Plant,  fince  it  could  anfwer  no  Pur- 
pofe  to  have  them  fhoot  within  its  Circumfe¬ 
rence,  but  there  is  no  fuch  Contrivance,  no 
Aperture  in  any  Part  at  which  but  the  minuted 
Body  can  get  out  otherwife  than  by  the  tear- 
ing  up  of  the  whole  Plant  from  its  Bafe. 

When  the  Embryos  are  in  a  State  to  propa¬ 
gate  themfelves,  the  whole  Bufinefs  of  the  Indi¬ 
vidual  is  at  an  End ;  its  Fibres  which  conned  it 
to  the  Rock  dry  up  and  decay :  The  continued 
Motion  of  the  Sea- water,  affifts  in  the  fhaking 
it  off,  and  at  length  it  is  wholly  torn  up  •,  to 
this  is  owing  to  the  Number  that  at  certain  Sea- 
fons  are  feen  Boating  on  the  Surface  of  the  Sea, 
which  happens,  efpecially,  at  Autumn.  The 
continued  Motion  of  the  Water,  wafhes  out 
all  the  Embryos,  and  tho*  great  Quantities 
of  them  are  loft,  a  Number  fufficient  to  conti¬ 
nue  the  Species  are  received  on  the  Rocks,  and 
produce  the  Progeny  for  the  fucceeding  Year. 
They  become  fixed,  almoft  immediately,  by 

their 
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their  Bafe,  by  which  they  adhered  to  the  Stem 
of  the  Plant  to  the  Rock,'  and  feemed  to  under¬ 
go  nothing  of  the  Change  which  happens  to 
Seeds,  but  only  encreafe  in  Bulk  till  they  arrive 
at  the  full  Dimenfions  of  the  Plant  from  whofc 
Cavity  they  had  been  feparatedd 
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ESSAY  X, 

On  a  peculiar  Species  of  Injeci  inhabiting  the 
Sea  Plant  of  the  laft  Effay. 

DIFFICULT  as  it  had  appeared  to  me 
from  the  beginning  to  trace  the  Organi¬ 
zations  of  the  round  Alcyonium  defcribed  in  the 
3aft  EJTay ,  and  to  find  its  Manner  of  Fructification, 
there  had  occurred  a  Circumftance,  during  the 
firft  Attempts  toward  it,  that  with  many  a  Na- 
turalift  would  have  ferved  the  Turn  of  an  Ex¬ 
plication,  and  given  Birth  to  a  new  Syftem  on 
this  head.  Among  the  feveral  Specimens  of 
the  Plant,  which  I  had  caufed  to  be  prefer ved 
in  Sea-water,  there  was  one  whofe  Surface  pro- 
mifed  fome  confiderabie  Difcovery,  tho5  the 
reft  wanted  any  fuch  Notice.  While  they  were 
all  perfe&ly  fmooth  and  uniform  on  the  Su¬ 
perficies,  this  was  pierced  with  a  great  Num¬ 
ber  of  Holes  or  Apertures  of  a  regular  oval  Fi¬ 
gure,  but  placed  at  irregular  Diftances.  The 
Surfaces  of  tfiefe  Cavities  were  too  accurate  to 
fuffer  them  to  be  fuppofed  the  work  of  Accident 
or  Decay  ^  and  on  examining  with  a  Magnifier, 

N  2  into 
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into  their  Cavities,  it  was  eafy  to  diftinguifh 
feveral  flender  and  oblong  Bodies  at  their  Bottoms, 
fome  terminating  in  Points,  others  in  thicker 
Extremities.  A  Man  of  a  warm  Imagination 
and  limited  Experience,  would  have  been  ready 
to  pronounce  thefe  fo  many  Stamina  and  Stig¬ 
mata;  and,  undoubtedly,  had  this  Speci¬ 
men  fallen  into  the  Hands  of  flich  a  one,  a 
Tingle  Obfervation,  without  a  Thought  of  com¬ 
mitting  it  to  its  native  Element  and  repeating 
the  Examination,  would  have  ranked  it  among 
the  Octandria  Hexagynia  of  Linnaeus.  The 
Number  of  the  fliarp  and  obtufe  Points  would 
have  led  to  this  Arrangement,  and  I  could 
point  out  more  than  one  or  two  of  the  Genera 
of  that  Author,-  among  the  Number  of  thole 
not  feen  by  his  own  Eyes,  that  have  no  better 
a  Foundation. 

On  putting  this  perforated  Plant,  among  the 
others,  into  a  Vcffel  of  Sea- water,  a  new  and 
very  unexpected  Scene  difclofed  itfelf.  After 
a  few  Minutes,  the  (lender  and  eredl  Bodies, 
which  had  been  difcovered  in  the  Bottom  of  the 
Holes,  advanced  their  Points  to  the  Surface, 
and  thence,  to  the  Height  of  a  fixth  of  an  Inch, 
above  its  Level,  each  Clufter  remaining  toge¬ 
ther  and  forming  a  pyramidal  Body,  the  Bafe 
of  which  filled  up  the  Mouth  of  ‘che  Aperture, 
and  the  Summit  terminated  in  an  irregular  and 
obtufe  Point.  Here  was  a  very  new  Appea¬ 
rance  : 
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ranee:  This  Plant  happened  to  be  one  that  had 
been  feparated  with  a  Shiver  of  the  Rock  adher¬ 
ing  to  its  Bafe :  This  had  carried  it  to  the  bot¬ 
tom  of  the  Water,  where  it  flood  in  its  natural 
Pofition,  and  was  now  armed  all  over  with  an 
Appearance  of  Spines,  in  fuch  a  Manner,  that 
it  very  much  refembled  one  of  the  round  Echini 
Marini ,  or  Sea  Eggs,  as  they  are  ufually  called. 
The  common  round  kind  of  thefe  about  our 
Shores  much  refembles  this  Plant  in  their  Size  as 
well  as  Form  ;  and  as  they  are  frequently  co¬ 
vered  with  a  green  Coat  of  the  fame  foreign 
Matter  with  that  of  the  Plant,  the  Refem^ 
blance  was  indeed  fo  great,  that  but  for  the 
fmall  Number  pf  Spines  in  Proportion,  the 
Miftake  of  pne  of  them  for  the  other  would  be 
eafy. 

I  had  been  called  away  an  Hour  or  two  by 
fome  Accident  from  the  Obfervation,  when  at 
my  Return  there  was  a  new  Face  of  Things  pre- 
fenting  itfelf.  The  Surface  of  this  Plant  now 
appeared  as  free  from  Spines  as  the  reft,  but  the 
Holes  were  ftill  vifible  tho’  contrafted  in  Size, 
and  the  Surfaces  of  them  all  radiated  in  an  elegant 
and  regular  Manner :  The  Rays  were  of  a  pale 
Red,  fourteen  exadtly  in  Number  to  each,  and 
thofe  regularly  difpofed.  Thefe  Rays  took  up 
fo  much  Space  that  thofe  from  the  feveral  Aper¬ 
tures  met  in  many  Places,  and  the  Plant  had  now 
g|uite  a  new  Form,  not  appearing  fmooth  and 
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green  on  the  Superficies,  but  reticulated,  and  the 
Threads  of  the  Reticulation  reddifh. 

Thefe  Rays  all  lay  perfectly  flat  and  clofe  upon 
the  Plant,  and  had  no  other  Appearance  than  of 
Ridges  elevated  a  little  above  the  reft  of  the  Sur- 
face  and  fixed  down  all  the  way  to  it.  On  thruft- 
ing  the  End  of  a  Quill  toward  the  Plant,  a  new 
and  very  furprifing  Scene  prefented  itfelf.  The 
Motion  which  the  bare  introducing  of  this  had  oc- 
cafioned  in  the  Water  had  fo  difturbed  every 
Thing  that  before  its  Extremity  came  in  Contact 
with  any  Part  of  the  Plant,  the  Rays  were  all 
raifed  from  their  deflated  Dilpofition,  all  col¬ 
lected  into  Clufters,  and  in  a  Moment  the  Plant 
appeared  covered  with  diftant  and  thick  Spines 
as  before.  This  Motion  was  as  fudden  and  as 
regular  as  that  of  a  Party  of  Soldiers  with  their 
Arms  at  a  Review,  and  in  a  Moment  more  the 
Spines  themfelves  difappeared,  being  drawn 
clown  again  into  their  Holes,  and  the  Plant  ex¬ 
hibited  exaCtly  the  fame  Appearance  that  it 
had  done  at  the  firft.  There  could  remain 
no  Doubt  of  the  Motion  we  faw  being  per¬ 
formed  by  animated  Bodies ;  nor  was  it  lefs  pal¬ 
pable  that  thefe  which  we  had  feen  formed  into  1 
cluftered  Pyramids,  and  afterwards  expanded 
into  deflated  Rays,  were  in  Reality  the  Limbs 
of  an  Animal.  ^  j 

Unwilling  to  difturb  the  Plant  for  the  prefent, 
we  let  all  reft  again,  and  procuring  feme  of  thofe 

fmall 
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fmall  red  Worms  which  are  frequent  in  Clufters 
in  the  Mud  of  Ponds  and  Rivers,  and  are  the  Food 
of  Multitudes  of  the  young  Fifli  and  of  the 
Water  Infedts,  I  very  foftly  dropped  a  vigorous 
one  into  the  Water,  immediately  over  the  Place 
where  the  Plant  lay.  The  Worm  twilled  and 
convoluted  itfelf  about  as  it  defended  toward 
the  Plant :  The  Motion  it  made  in  the  Water 
was  twenty  times  more  than  that  I  had  before 
made  by  the  introducing  the  Quill,  but  it  had  a 
very  different  Effedl.  Nature  not  only  alarms 
thefe  Creatures  on  every  Occafion,  but  fhe  gives 
them  Faculties  to  diftinguifh  whether  Danger  or 
Advantage  be  near  in  the  Incident.  Inftead  of 
the  fudden  colledling  of  the  Rays  into  inert 
Clufters,  we  now  faw  them  all  elevated  a  little 
from  the  Surface,  but  without  coming  near  one 
another,  all  in  a  tremulous  or  vibratory  Motion, 
and  the  whole  Surface  feemed  alive  and  in  an 
Extafy.  Some  ill  Direction  given  to  the  Worm 
at  the  putting  in,  or  perhaps  its  own  Senfe  of 
the  Danger,  and  Efforts  to  efcape  it,  carried  it 
a  little  to  one  Side  in  the  Defent,  and  it  reach¬ 
ed  the  Bottom  without  touching  any  Part  of  the 
Plant  in  its  Way.  It  was  no  fooner  at  Reft 
there,  than  the  whole  Surface  of  the  Plant  re¬ 
covered  its  former  Condition  and  Reft  alfo.  The 
Rays  were  expanded  as  at  firft  round  the  Sur¬ 
face  of  the  Holes,  and  all  was  quiet.  I  now 
dropped  in  another  Worm,  in  fuch  a  Manner, 

N  4  that 
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that  it  went  direftly  down  to  the  Plant;  The 
Elevation  and  Tremulation  of  the  Arms  of  the 
Creatures,  or  Rays,  as  they  appeared,  had  been 
exactly  the  fame  during  the  Defcent  of  this 
Worm  as  in  the  firft  Effay,  but  when  it  came 
down,  it  extended  over  fo  much  of  the  Sur¬ 
face  as  to  come  within  the  Reach  of  four  diffe- 
✓ 

rent  Sets  of  Rays  at  once  *,  they  all  feized  upon 
it  in  different  Parts,  and  there  was  fome  Struggle 
which  fhould  have  the  Prize :  At  length  the 
Body  qf  the  Worm  broke  firft  in  one  Place, 
and  afterwards  in  others,  till  each  of  the  Series 
of  Rays  had  got  its  feparate  Piece  :  Thofe  of 
qach  Aperture  collected  themfelves  into  fepa¬ 
rate  Pyramids,  and  carried  down  their  Piece  of 
the  Worm  into  the  Cavity  of  the  Plant.  The 
Impatience  of  the  reft  was  evident  on  this,  they 
kept  in  a  flronger  vibratory  Motion  than  before* 
and  in  feveral  there  appeared  a  pointed  Body, 
quite  different  from  the  Rays  themfelves,  ex¬ 
actly  in  the  Centre  of  them*  elevating  itfelf  a 
little  above  the  Level  of  the  Surface.  "  After  a 
few  Moments  the  Series  of  Rays  which  had  re¬ 
traced  themfelves  with  their  Prey,  affumed 
their  ftellated  Difpofition  again  on  the  Surface, 
and  were  as  bufy  as  the  reft  in  fearch  of  more 
Food. 

The  whole  Numberof  the  Animals  were  fuf- 
ficiently  hungry,  and  it  afforded  a  very  pleafing 
Spectacle  to  much  Company  to  fee  them  feed 

from* 
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from  Time  to  Time,  when  a  Worm  fell  with¬ 
in  the  Circle  of  the  Rays,  the  way  was,  that 
that  they  all  clofed  upon  it  at  once,  and  inftantly 
drew  themfelves  down  into  the  Cavity  ;  when 
it  fell  only  near  the  Verge  of  the  Circle,  one  of 
the  larger  Rays  or  thofe  which  were  obtufe,  not 
pointed  at  the  End,  feized  on  it  and  dragged  it 
in  among  the  reft.  Often  have  we  feen  a  Worm 
of  fome  Strength  ftruggling  hard  to  get  away 
from  the  Claw  of  the  Deftroyer,  or  to  keep  itfelf 
from  being  drawn  into  the  Circle  •,  and  have  been 
Witneffes  to  many  an  obftinate  Conflict  between 
two  different  Rays  or  Arms  of  different  Circles,  the 
one  of  which  had  hold  of  one  End  of  the  Prey 
while  the  other  held  it  by  the  other.  Sometimes 
when  the  Body  of  the  Worm  has  been  too  ftong  to 
break,  the  End  of  the  Difpute  has  been  the  Lofs 
of  the  Ray  or  Arm  to  one  of  the  Animals.  But 
as  thefe  Limbs  are  occafionally  reftored  to  the 
Crab  and  Lobfter  kinds,  his  probably  the  fame 
with  regard  to  thefe  Infe&s. 

Tho5  the  Arms  were  not  very  minute,  it 
was  but  an  imperfed:  View  we  could  have 
of  them  at  that  Diftance  and  thro’  the  Water, 
The  whole  Animal  was  aifo  to  be  examined, 
and  its  Form  and  Manner  of  feeding,  farther  than, 
the  bare  catching  of  its  Prey,  remained  to  be  known. 
I  took  the.  Plant  out  of  the  Water,  and,  deter¬ 
mined  to  di (cover  the  whole  Hiftory  of  the  Crea¬ 
tures.  cut  it  down  vertically  in  half.  I  could 

on 


1 86  ESSAYS  m 

on  the  inner  Surface  difcover  nothing  of  the 
Animal  kind,  nothing  that  had  any  Connection 
with  the  Arms  on  the  Surface.  I  began  to 
fearch  after  more  Animals  by  cutting  down  feveral 
of  the  Apertures  with  a  fine  Penknife,  and  after 
wounding  and  deftroying  feveral,  as  is  always 
the  Cafe  in  thefe  Inveftigations  where  the  Crea¬ 
tures  are  fo  minute  and  our  Inftruments,  even 
the  beft  of  them,  fo  clumfy,  I  fucceeded  in 
getting  one  entire  out  of  its  Cell.  This  we 
placed  in  a  little  clear  Salt-Water  in  a  concave 
Glafs  fitted  to  the  Focus  of  the  double  Micro- 
fcope,  and  while  it  recovered  itfelf  from  the 
Difcompofure  into  which  the  Operation  had 
thrown  it,  examined  the  Cell  in  which  k  had 
lain.  This  was  a  very  fimple,  but  at  the  fame 
time  a  very  ufeful  Stru&ure.  I  have  obferved 
already,  in  fpeaking  of  the  Plant,  that  it  is  com- 
pofed  of  a  ramified  and  fibrofe  Matter,  covered 
with  a  Skin  or  Membrane  of  a  tough  greenifh 
Matter,  feeming  quite  different  from  the  reft, 
and  rather  adventitious  than  native  to  the  Plant. 
The  Aperture  in  this  green  Cruft  was  of  an  oval 
Figure,  fmall  and  even  at  the  Edges ;  it  com¬ 
municated  with,  or  rather  extended  itfelf  into  a 
much  wider  Cavity,  form’d  in  the  Matter  of  the 
Cruft  of  the  Plant.  This,  which  was  the  im¬ 
mediate  Habitation  of  the  Creature*  was  of  an 
ovated  but  comprefled  Form ;  its  Length  or 
Depth  being  once  and  a  half  equal  to  its  Breadth, 

and 
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and  that  equal  to  twice  its  fmaller  tranfverfe  Diame¬ 
ter.  This  Cavity  was  tolerably  fmoothon  the  Sur¬ 
face,  the  Interfaces  naturally  intervening  be¬ 
tween  the  Parts  of  the  fibrous  Contexture  be¬ 
ing  filled  up  with  a  white  mucous  Matter  from 
the  Superficies  of  the  Body  of  the  Animal :  The 
Part  of  it  near  the  Cruft  formed  a  narrow  Neck, 
and  the  larger  Part  of  the  Oval  was  at  the  Bafe. 
This  was  not  perfedlly  even  as  the  reft  of  the 
Superficies,  but  had  five  Depreftions  in  it,  which, 
like  the  reft  of  the  Cavity  in  the  whole,  were 
narrower  at  their  Entrance  and  wider  within. 
It  was  eafy  to  fee  that  Nature  in  teaching  the 
Creature  to  form  fuch  a  Cell  as  this,  had  given 
k  the  Means  of  a  very  fafe  Lodging,  and 
one  where  it  could  live  at  perfect  Eafe,  tho* 
it  did  not  feem  poffibie,  if  the  Body  filled  all 
the  Cavity,  that  it  fhould  get  ©ut  when  it 

From  the  Examination  of  the  Cavity  we  pro¬ 
ceeded  to  that  of  its  Inhabitant.  On  calling  an 
Eye  upon  the  Microfcope  we  found  we  had  a 
very  lively  Creature  to  deal  with :  A  Magnifier 
of  fmall  Power  was  firft  adapted  to  take  in 
the  whole  at  once  ;  but  the  Motions  were  fo  vio¬ 
lent  from  fo  many  Arms  at  a  Time,  that  fcarce 
any  thing  was  to  be  made  out  for  fome  Minutes. 
At  length,,  as  it  grew  more  languid,  we  had  an 
Opportunity  of  informing  ourfeives  very  accu¬ 
rately  of  the  Shape  of  its  Body  ;  Thi*  was  per¬ 
fect!  y 
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fedtly  fuch  as  filled  the  Cell  from  which  we  had 
drawn  it.  The  Head  was  fmall  and  round,  the 
Neck  (lender,  and  the  Body  of  an  oval  Form, 
flatted,  and  divided  at  the  larger  Extremity  into 
feveral  Portions.  Its  whole  Surface  was  per- 
fedly  fmooth  and  glofly,  its  Frame  feemingly 
very  tender  and  delicate,  and  its  Colour  a  White 
with  a  faint  Tinge  of  Red. 

No  Eyes  difcovered  themfelves  on  the  Head  ; 
I  believe  indeed,  from  fome  other  fimilar  Obfer- 
vations,  that  the  Creature,  and  many  others  of  the 
congenial  Kinds,  are  without  them.  The  Rim 
of  the  whole  Body  was  perfectly  finooth  and 
entire,  till  the  Bottom  or  larger  Part  of  the 
Oval,  where  it  was  deeply  cut  in,  and  divided 
into  flve  Portions,  each,  of  the  fame  Length  and 
Diameter ;  each  larger  at  the  Extremity  and 
(mailer  all  the  way  up,  and  all  of  them  perfectly 
correfponding  to  the  Cavities  made  for  their  Re¬ 
ception. 

It  feems  a  Provifion  of  Nature  that  this  Crea¬ 
ture  (hould  not  be  liable  to  be  drawn  out  of  its 
Cell.  I  would  not  lay  that  it  has  not  a  Power 
of  contracting  its  own  Dimenfions  at  PJeafure 
fo  as  to  get  out,  but  it  is  evident,  that  while 
the  Body  in  general,  and  each  of  the  five  Divi- 
fions  in  particular,  are  larger  at  the  Bafe  than 
at  the  other  End,  and  are  each  received  into  a 
Cavity  exadlly  proportioned  and  adapted  to  their 
Size,  and  of  a  Diameter  hardly  equal  at  the 

Mouth 
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Mouth  to  half  that  of  the  Body  within,  it  is 
fcarce  poffible  for  any  external  Force  to  drawdt 
out  of  its  Hold. 

The  Provifion  which  Nature  has  inftrudted 
the  more  tender  of  her  Creatures  to  make  for 
themfelves  is  wonderful :  Every  Body  has  heard 
of  that  Species  of  Crab  called  the  Hermit,  whofe 
Body  is  naked  and  defencelefs,  and  which  there¬ 
fore  thrufts  it  into  fome  empty  Shell  of  the 
Wilk  or  fome  other  Species  ;  and  in  the  feme 
Manner  the  foft  and  tender  Head  of  this  Infedt, 
which  would  be  liable  to  a  thoufand  Mifchiefs 
from  any  Thing  almoft  that  it  touched,  is  fe- 
eured  and  lodged  in  the  Body  of  a  Plant,  in  a 
Cavity  fitted  to  receive  it,  and  lined  with  its 
own  foft  Mucilage. 

We  had  hitherto  examined  the  Body  of  this 
lingular  Creature,  in  which  nothing  befide 
the  Form  difcovered  itfelf  particular,  except 
that  the  Courfe  of  the  Stomach  and  Inteftines 
might  be  in  fome  meafure  feen  along  the  Belly, 
and  even  their  periftaltic  Motion  difcovered, 
thos  that  but  faintly.  ,  We  now  proceeded  to  the 
Figure  and  Armature  of  its  Head,  which  are 
indeed  lingular  and  amazing.  The  anterior  Part 
of  the  Head,  viewed  in  Front,  refembles  a 
truncated  Cone,  the  End  not  perfedtly  even,  but 
the  Rim  elevated  ;  the  Part  juft  within  the  Cir¬ 
cumference  deprefled,  and  the  central  Part  rifing 
again  into  a  Protuberance,  which  continues  it- 
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felf  in  Form  of  an  oblong  and  hollow  Probofcis 
or  Trunk,  rolled  up  in  a  fpiral  Manner.  It  was 
the  Extremity  of  this  Trunk  or  Probofcis  (which 
the  Creature  by  contracting  or  unwinding  the 
Spiral  lengthens  and  Shortens  at  Pleafure)  that 
I  had  feen  protruded  up  in  the  Centre  of  the 
Arms,  by  fome  of  the  moil  hungry  of  Creatures 
while  in  the  Water  of  the  Bafm.  This  is  the 
Organ  of  feeding  ;  the  Creature  does  not  eat  up 
its  Prey,  but  only  fucks  its  Juices  ;  and  it  is  a 
kind  Provifion  of  Nature,  that  as  its  Body 
is  confined  within  the  Cell,  here  is  an  Inftru- 
ment  which  it  extends  at  Pleafure  to  twice 
the  Length  of  the  Body  itfelf,  and  can  at  other 
Times  adapt  to  any  Part  of  the  Space  within 
the  Compafs  of  the  Arms.  All  that  could 
be  diilingutihed  of  this  Trunk  was,  that  it 
was  hollow,  and  that  there  ran  a  coloured 
-  Membrane  of  a  dulky  Brown  round  its  inner 
Surface. 

The  Arms  came  next  under  Conhderation  * 
tliefe  are  fourteen  in  Number,  and  are  placed  in 
«  circular  Divifion  round  the  Head ;  they  take 
their  Origin  from  the  Surface  of  the  Head  it¬ 
felf,  a  little  below  that  Verge  or  thicker  Circle, 
which  I  have  already  mentioned,  as  marking 
the  truncated  Extremity  of  it.  They  are  not 
all  exactly  of  the  fame  Length,  tho5  the  Diffe¬ 
rence  in  that  refped  is  not  great,  but  they  are 
of  two  very  difdn£t  kinds  in  regard  to  Figure. 

They 


Natural  Hi/lory  and  Philofophy .  1 9 1 

They  are  not  like  the  Arras  of  the  Polipe  and 
many  other  of  the  minute  Sea  Infers,  capable 
of  being  lengthened  and  fhortened  at  Pleafure, 
but  are  always  invariably  the  fame  in  their  Di- 
menfions  ;  and  as  they  are  the  only  Part  of  the 
Animal  which  is  doomed  to  be  cxpofed  and  out 
of  the  Cell,  their  Covering  is  much  more  firm 
and  ftrong  than  that  of  any  other  Part :  As  the 
Body  and  Head  are  covered  only  with  a  foft 
mucous  Skin,  thefe  on  the  contrary  have  a  firm, 
and,  in  fome  Degree,  a  fhelly  Covering.-  They 
are  divided  by  their  Length,  and  yet  more  by 
their  Form,  into  two  Aflbrtments  ;  eight  of 
them  are  fhorter  and  more  Header,  and  the  other 
fix  larger  and  thicker :  They  are  all  jointed, 
but  the  Extremity  of  each  of  the  eight  fmaller 
terminates  in  a  fingle  Point  or  Spine,  while 
each  of  the  fix  larger  has  a  kind  of  Claw  like 
that  of  a  Lobfler  at  its  Extremity,  which  it 
opens  at  Pleafure,  and  with  which  it  feizes  its 
Prey. 

Each  of  thefe  Arms,  the  fmaller  as  well  as 
the  larger,  has  fix  joints:  The  fmaller  are  not 
round,  but  comprefied  and  angulated  *,  their  Co¬ 
lour  is  a  pale  Peach-Bloffom  Red,  and  they  have 
a  multitude  of  fhort  ftiff  Hairs  of  a  Coal-black 
Hue,  running  in  longitudinal  Series  along 
them  :  There  are  about  eight  of  thefe  Series 
on  each  Joint,  and  as  they  (land  at  fmall  Di- 
flances,  the  whole  Leg  appears  hairy.  The 

Joints 
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Joints  are  very  well  formed  for  Motion,  and 
are  each  covered  with  a  fine  white  Membrane  $ 
the  Extremity  of  the  lad  Joint  in  each  of  thefe 
fupports  a  Spine  of  confiderable  Length,  of  a 
Coal-black  Colour  and  high  Pollilb,  and  ex- 
treamly  fine  and  delicate  at  the  End  :  This  ferves 
to  inflift  a  mortal  Wound  on  any  Creature* 
while  the  larger  holds  it  in  its  Forceps  5  and  the 
Hairs  along  the  Sides  of  thefe  Legs  have  alfe 
their  Ufe  in  detaining  the  Animal  during  its  At* 
tempts  to  efcape. 

The  larger  Legs  are  at  lead  equal  to  twice 
the  Diameter  of  the  fmaller,  tho9  they  exceed 
them  very  little  in  Length  \  they  are  compofed 
of  the  fame  Number  of  Joints  with  the  others, 
and  thefe  are  angulated  and  full  of  obtufe  wart¬ 
like  Protuberances,  but  they  are  not  hairy  as  the 
fmaller.  The  Claw  at  the  Top  of  each  of  thefe 
is  compofed  of  two  Parts,  a  larger  and  a  fmaller, 
each  pointed  very  fharply  at  the  Extremity, 
and  each  ferrated  ail  the  way  down  the  inner 
Side,  the  Tops  of  the  Serratures  being  alfo 
fharp.  The  Creature  can  open  this  to  a  con¬ 
fiderable  Width  and  clofe  it  again  very  forcibly, 
fo  that  a  tender  Infed,  fuch  as  thofe  on  which 
it  probably  feeds,  has  no  Chance  for  its  Life 
after  a  fingle  Gripe  within  this  Forceps.  The 
whole  Arm  in  the  larger  has  a  Tinge  of  black 
over  it,  but  the  Forceps-Part  is  coal  black,  as 
the  Point  of  the  former. 

W* 
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We  threw  a  Worm  into  the  Water  in  which 
this  was  kept,  under  the  Microfcope,  to  have 
an  Opportunity  of  feeing  it  ufe  its  feveral  Or¬ 
gans  in  feeding,  but  it  was  too  far  fpent  to  at* 
tempt  it :  As  we  had  Plenty  of  the  Creatures, 
however,  we  did  not  give  up  our  Defigns  of 
this  Kind  for  this  Defeat.  We  adapted  a  Mi¬ 
crofcope,  with  a  moveable  Joint,  to  the  Top  of 
a  Frame  of  Wood,  in  the  Center  of  which  was 
was  fix’d  a  white  Cup  full  of  Salt  Water.  Into 
this  we  put  four  feveral  Animals,  which  we 
had  picked  unhurt  out  of  the  feveral  Parts  of  the 
Plant  ;  and  put  two  or  three  Worms  at  a  Time 
among  them.  The  Magnifier  was  fuch  as 
would  take  in  a  large  Field  at  once,  and  we 
were  delighted  with  a  very  odd  Scene.  It 
was  eafy  to  fee  the  Creatures  were  ill  at  Eafe 
in  their  loofe  State ;  they  wreath’d  their  Bodies 
about,  as  confcious  of  their  Want  of  Defence 
and  Covering,  and  for  fome  Time  feem’d  in 
if  no  Humour  to  eat  j  at  length  a  Worm  com¬ 
ing  within  the  Reach  of  one  of  their  Arms,  the 
Creature  feiz’d  it  greedily  :  The  Part  of  the 
Worm  which  the  Forceps  had  laid  hold  of, 
was  near  its  Tail,  it  had  therefore  full  Power 
to  the  Ufe  of  the  reft  of  its  Body,  and  the 
Senfe  of  its  Danger  added  to  the  Pain  it  mu  ft 
feel  from  the  rude  Gripe  of  the  Paw,  made  it 
exert  all  that  Power  in  Efforts  for  its  Liberty. 
It  wreathed  and  twifted  itfelf  about  with  great 
Strength,  and  in  a  Number  of  different  Di¬ 
rections  :  and  though  it  feem’d  impoffible  it 
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fhould  get  out  of  the  Claw,  there  appeared 
fome  Danger  of  its  breaking  off  its  own  Body 
at  the  Place  where  it  was  held,  and  efcaping 
with  the  Lofs  only  of  the  hinder  Part.  'To 
prevent  this,  the  middle  of  the  Body  was  feiz’d 
by  another  of  the  larger  Claws,  or  Arms  of 
the  Creature,  and  as  it  now  was  fix’d  in  a  Po¬ 
sition,  all  the  reft  of  the  Arms  were  brought 
to  bear  upon  it  at  once  ;  and  the  larger  all 
open’d  their  Forceps,  and  took  hold  in  feveral 
Parts,  while  the  fmaller  plung’d  their  Points 
into  the  Flefh  e>f  it. 

The  Struggles  were  now  over  in  a  Moment 
and  the  Creature  dead  *,  the  larger  Arms  re¬ 
tain’d  however  their  Hold,  and  bending  and 
fhaking  themfelves  at  their  feveral  joints,  they 
brought  the  Prey  confiderably  nearer  the  Head 
than  it  had  been  at  ftrft  ;  and  the  Trunks  then 
fupply’d  the  Place  of  any  farther  bending  of 
thofe  Parts :  This  Organ  of  feeding  was  now 
extended  to  three  times  its  ufual  Length,  and 
the  End  of  it  apply’d  to  one  of  the  Wounds 
made  by  the  Point  of  a  fmaller  Arm.  But 
there  appears  a  double  Ufe  of  thefe  fharp  Ex¬ 
tremities  of  the  Arms,  they  not  only  ferve  to 
wound  and  deftroy  the  Prey,  but  the  very 
Wound  by  which  they  do  this,  ferves  as  an  O- 
pening,  by  which  the  Creature  afterwards  gets 
at  its  Juices.  In  all  the  other  Tnfe&s  I  have 
feen,  whofe  Head  is  arm’d  with  a  Trunk,  that 
Engine  is  pointed  at  the  End,  and  qualify’d  for 
making  its  own  Way  to  the  Subftances  on  which 
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it  is  to  feed.  In  the  feveral  little  Infedls  which 
live  on  the  Barks  of  Trees,  and  fuck  their  Juices, 
the  Trunk  is  pointed  at  the  End,  and  the  Crea¬ 
ture  plunges  it  at  Pleafure  into  the  folid  Sub- 
fiance,  without  any  previous  Preparation  for  it : 
in  the  feveral  Water  Infe£ts  alfo,  which  feed  on 
the  Juices  of  others,  and  obtain  them  by  means 
of  a  Trunk,  fituated  as  in  this  Creature,  that 
Trunk  is  itfelf  a  Weapon  of  Death,  and  is  dart¬ 
ed  at  a  Stroke  into  the  Body  of  the  Creature 
that  is  the  Prey ;  but  in  this,  as  the  Ends  of  the 
Arms  are  calculated  for  wounding,  the  Trunk 
is  fuit'ed  to  its  fimple  Office  of  Sudtion,  it  is 
truncated  at  the  Extremity,  and  fit  only  to  be 
apply ’d  to  a  Wound  already  made.  After 
fame  Time  fpent  at  that,  to  whofe  Orifice  it 
had  firfl  been  fixed,  the  Creature  dkefted  it  to 
another  of  them,  and  fo  on  to  three  or  four, 
i  drawing  the  neighbouring  Juices  from  each,  till 
[  in  about  a  Minute  and  a  half  nothing  remain’d 
of  the  Scarlet  Worm,  but  a  thin,  pellucid,  or 
whitiffi  Skin. 

Another  Worm  was  drop’d  in  after  this  Ob¬ 
servation  was  over,  and  diredled  toward  ano- 
ther  of  the  Animals  •,  as  Chance  would  have  it, 
not  only  that  for  which  it  was  intended,  but 
another  alfo  caught  it  by  two  Parts  of  the  Body 
at  the  fame  Time.  The  Power  of  the  Worm 
was  nothing,  for  it  was  wounded  in  feveral 
11  ,  Places  at  a  Time  by  both  at  once,  but  the 
•  •Efforts  of  the  Creatures  againfc  one  another 
it  were  a  Scene  of  confiderable  Entertainment, 
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It  was  now  that  I  firft  faw  one  of  the  Ufes  of 
the  Creatures  being  lodg’d  in  Safety  in  the  Body 
of  a  Plant  in  its  general  Courfe  of  Nature,  for 
being  now  in  Want  of  fome  fuch  Support  the  two 
that  had  mutually  hold  of  the  fame  Animal  for 
their  Prey,  dragg’d  one  another  about  in  a 
flrange  wild  manner,  and  after  much  Hurt  to 
both,  contentedly  fell  to  fucking  it  together. 
The  feveral  Animals  of  this  fingular  Species, 
which  were  in  the  Plant,  lived  with  me  a  great 
while,  on  being  fupply’d  with  Recruits  of  Salt- 
Water,  and  with  no  other  Food  that  I  know 
of,  befides  the  Quantities  of  thefe  little  Worms, 
which  I  threw  in  occafionally  amongfl  them. 
While  they  were  with  me,  a  Multitude  of 
young  of  the  fame  Species  appear’d  on  the  Sur¬ 
face  of  the  Plant ;  but  thefe  being  too  weak  to 
feed  on  the  Worms,  and  probably  not  fuffi- 
ciently  fatisfy’d  with  the  artificial  Sea-water,  in- 
Read  of  the  natural,  all  dy’d  ;  how  they  were 
produced,  was  a  Secret  to  me.  All  my  Ob- 
fervations  and  Examinations  were  vain  on  this 
Head  ;  and  though  I  deftroy’d  a  great  many  of 
the  old  ones  in  the  Attempt,  I  could  never  ; 
fucceed  fo  far  as  to  find  an  Embryo  or  Egg  in 
any  of  them.  This  Defideratum  remains  in 
regard  to  fo  fingular  and  beautiful  an  Animal, 
whofe  Eliftory  is  other  wife  very  fully  known, 
from  thefe  Obfervations. 


ESSAY 
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ESSAY  XL 

On  a  Species  of  Fly  produced  on  the  Flower 

of  a  Plant* 

t  ' 

THE  Analogy  that  there  is  between  Ani¬ 
mal  and  Vegetable  Subfiances,  is  perhaps 
in  Reality  much  greater  than  their  different 
Forms  fuffer  us  to  fuppofe.  We  find  that  af¬ 
ter  Fermentation  they  become  much  the  fame 
Matter,  and  perhaps  this  is  not  the  only  Pro- 
cefs  that  is  capable  of  reducing  them  to  a  State 
of  Similarity.  Independently,  however,  of  thefe 
artificial  ’  or  accidental  Changes  in  their  Sub- 
ftance,  there  are  fome  Approaches  of  them  to¬ 
ward  one  another  obvious  to  us ;  and  there 
might  be  more  if  we  had  our  Organs  proper 
for  the  Diflindlions.  There  are  among  the 
fungus  Family  feveral  which  approach  to  the 
Tafte  and  Qualities  of  the  Flefh  of  Animals ; 
and  even  among  the  more  perfedt  Plants,  as 
they  are  call’d,  we  may  trace  out  Inflances  of 
the  fame  Refemblance. 

I  was  examining  one  Summer  Evening  the 
Exotick  Plants  preferved  in  the  Stoves  of  a 
Gardener  near  Hammerfmith  \  when  calling  my 
Eye  on  what  is  from  the  Smell  of  its  Flower 
call’d  the  Carrion  Plant :  I  order’d  the  Pot,  in 
which  it  flood,  to  be  brought  near  the  Nofes  of 
fome  of  the  Company,  that  they  might  be  con¬ 
vinced  how  very  nearly  the  Smell  of  a  Flower, 

.  in  its  full  Glory,  and  ftrongeft  Period  of  Life, 
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can  referable  die  decay’d  and  (linking  Carcafs 
of  an  Animal.  On  examining  two  or  three 
other  Species  of  the  fame  Genus,  that  were 
then  in  Flower,  I  found  that  this  fingular  and 
offenfive  Smell  was  not  confin’d  folely  to  that 
uflially  nam’d  from  it ;  I  found  another  that 
poffefs’d  it  in  fcarce  a  lefs  Degree.  It  appear’d 
lingular  to  the  People 'who  were  with  me,  that 
inftead  of  the  ufual  Perfume  of  the  Flowers  of 

m 

Vegetables,  there  fhould  be  fome  that  had  this 
abominable,  and,  as  it  appear’d,  unnatural 
Stink  •,  but  we  were  foon  convinc’d,  that  it  was 
not  Fancy  that  gave  us  the  Idea  of  the  Carrion 
Smell.  A  Creature  of  much  finer  Organs  than 
our  own,  and  much  more  interefled  in  the  Ac¬ 
curacy  of  the  Refemblance,  convinced  us  we 
were  right.  While  we  were  looking  upon  the 
laft  mention’d  Plant,  a  Fly  of  the  fame  Genus 
with  thofe  which  lay  their  Eggs  in  putrid  Meat, 
but  of  a  much  more  beautiful  Species  than  the 
common  Kinds,  attracted  by  the  Carrion  Smell, 
fix’d  upon  one  of  the  Petals  or  Leaves  of  the 
Flower,  and  in  our  Sight  began  to  depofit  her 
Eggs  in  regular  Series,  and  confiderable  Num¬ 
bers  upon  it.  I  do  not  recoiled!  to  have  been  of 
a  long  Time  more  (truck  by  any  thing  than  by 
this  Obfervation.  I  order’d  the  Pot  with  the 
Plant  in  it  to  be  fet  by  in  a  Corner  of  the  Place, 
where  more  Flies  might  if  they  pleas’d  come 
at  it,  and  after  two  or  three  Days  to  be  care- 
iully  lent  to  me. 


My 
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My  Expectations  in  this  were  not  difappoint- 
ed.  When  it  arriv’d  in  Town,  it  was  eafily 
feen  that  more  than  one  or  two,  that  feveral  Fe¬ 
males  had  vifued  it  with  the  fame  Purpofe  5 
but  as  the  Eggs  were  all  perfectly  fimilar,  it 
appear’d  very  plainly  that  they  had  been  all  of 
the  fame  Species. 

Had  they  been  only  of  the  common  fimple 
Form,  round,  oblong  or  oval,  it  would  have 
been  eafy  to  miftake  this  ;  and  indeed  among 
feveral  Species  of  the  common  Flies  the  Eggs 
are  fo  perfeCUy  fimilar,  that  there  is  no  Saying, 
on  the  Sight  of  a  Number  together,  whether 
they  are  the  Produce  of  one  or  more  Kinds ; 
but  as  if  it  had  been  decreed,  that  in  fo  finoular 

o 

an  Inftance  as  this,  the  (Economy  of  Nature 
fhould  not  be  hid,  there  appear’d  a  Singularity 
in  the  very  Form  of  the  Eggs,  that  made  it  i  ni¬ 
ne  pofiible  to  miftake  them  for  any  other,  or  to 
confound  thofe  of  any  other  Fly  with  them, 
'll  The  Flower  of  the  Plant  on  which  they  were 
depofited,  was  of  a  deep  red  and  large ;  they 
[!»  were  placed  in  fquare  Phalanges  as  it  were  on  it, 
^  and  were  of  a  fine  pearly  white,  of  a  glofly 
of  j  Surface,  and  feem’d  fo  many  Gems  ftudded  on 
the  Surface :  they  were  of  an  oblong  Figure, 
^  n  and  what  was  particular,  they  were  not  laid 
lj!a!  length  wife,  but  all  ftood  ereCt  at  one  End. 
iliif:  It  feem’d  at  firft:  ftrange,  that  they  kept  that 
im'  Pofition,  but  on  taking  one  of  them  oft,  the 
Myftery  was  explain’d.  At  the  lower  End  of 
Si  each  Egg,  there  ftood  out  a  Pair  of  Horns  as  it 
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were,  two  fine  (lender  white  pointed  Bodies : 
thefe  evidently  contain’d  no  Part  of  the  Matter 
of  the  Egg,  but  were  only  contiguous  with 
the  Shell,  or  outer  Coat  of  it.  The  Petals  or 
Leaves  of  the  Flower,  on  which  the  Eggs  were 
plac’d,  were  not  fo  thin  and  delicate  as  in  many 
Species  of  Plants,  but  firm,  and  in  fome  De¬ 
gree  juicy,  confiding  of  two  Membranes,  and 
an  apparent  gelatinous  Matter  between  them. 
The  Creature,  as  it  depofited  the  Eggs,  al¬ 
ways  difcharg’d  them  out  of  her  Body  with  this 
forked  End  downwards  •,  and  by  the  forcing 
Motion  of  her  Tail,  as  fine  deliver’d  them,  in¬ 
fix’d  thefe  two  Points  into  the  Subftance  of 
the  Flower :  they  every  where  on  Examination 
were  found  to  pierce  through  the  upper  Mem- 
brane,  and  penetrate  into  the  Parenchyma. 

By  this  Means  the  Eggs  were  all  fix’d,  eredb 
and  near  one  another  *,  and  the  Moifture  of  the 
pulpy  Part  of  the  Blower  feem’d  to  communi¬ 
cate  itfelf  to  them  fome  Way  by  this  Means, 
for  their  Outfides  kept  all  over  more  undluous 
and  gloffy  than  I  ever  faw  in  the  Eggs -of  any 
other  Species.  It  was  palpable,  that  the  Smell 
of  the  Flower,  fimilar  to  that  of  Flefh  when 
in  a  Condition  to  afford  Nouriffiment  to  the 
Produce  of  the  Eggs  of  Flies,  had  brought  the 
Parent  Animal  to  it,  in  order  to  provide  as  well 
for  her  young,  as  if  depofited  on  Flefh,  nor  did 
there  appear  any  doubt,  but  that  the  Juices  of 
the  Flower  wou’d  be  as  fimilar  to  thofe  of  pu- 
trifying  Meat  as  was  the  Smell :  but  there  re¬ 
main’d 
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main’d  a  Queftion,  even  fuppofing  them  a  pro¬ 
per  Nourifhment,  how  the  Creatures  wou’d  find 
enough  of  it,  fince  the  Duration  of  the  Flowers 
of  Plants  is  fo  limited.  Nature  however  had 
provided  as  well  for  this  as  for  all  the  other 
feeming  Obje&ions  againft  her  Oeconomy ;  and 
as  the  Subftance  which  was  to  afford  Nou- 
rifhment  to  the  Produce  of  thefe  Eggs  was  of 
fhorter  Duration  than  that  on  which  the  other 
fimilar  Produ&ions  feed  ;  this  Creature  was  pro- 
portionably  a  fhorter  Time  in  the  Egg,  and  in 
the  Worm  or  eating  State,  than  any  other. 
The  compleat  Period  from  the  depofiting  of 
the  Egg  out  of  the  Body  of  the  Female  to  the 
Production  of  a  compleat  and  perfect  wing’d  In- 
fed:  like  herfelf,  is  indeed  twenty-three  Days  in 
this  Species,  but  almoft  the  whole  of  this  is 
fpent  in  the  Aurelia  or  Nympha  State,  in  which 
no  Food  is  neceffary  •,  and  the  Period  of  the 
Egg,  and  of  the  moving  and  feeding  Worm 
comes  within  that  of  the  Duration  of  the 
Flower. 

I  had  made  it  an  Obfervation  while  in  the 
Stove  where  the  Plant  originally  flood,  that  the 
Carrion  Smell  of  the  Flower  was  much  ftronger 
in  thofe  which  were  juft  opening  from  the 
Bud,  and  by  degrees  grew  fainter  in  the  others. 
This  tempted  the  Female  Flies  that  were  about, 
to  depofit  their  Eggs  on  the  Flowers  in  that 
peculiar  State  preferably  to  the  others;  and  fuch 
as  were  in  that  State  had  a  Time  to  ftand, 

that 
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that  perfe£tly  anfwer’d  to  all  the  Purpofes  of 
the  Animal. 

It  would  have  been  difficult  for  me  to  have 
had  the  feveral  Periods  with  Exadtnefs  from 
thofe  Eggs,  which  had  been  lodg’d  on  the  Flower 
before  the  Plant  was  fent  to  me  •,  but  Fortune 
favour'd  the  Inveftigation  more  than  I  cou’d 
have  conceiv’d  •,  a  fine  Bud  began  to  open  on 
the  fecond  Day  after  the  Arrival  of  the  Plant  at 
my  Houle.  I  had  fet  it  in  the  middle  of  the 
Day  out  at  a  Window  for  Air,  and  I  had 
the  Pleafure  very  foon  to  fee  two  Female  Flies 
of  the  lame  Species,  which  I  had  feen  lay  on  it 
in  the  Stove,  now  fettle  upon  the  opening  Bud, 
and  begin  the  fame  Operation  at  my  Window. 
This  appear’d  the  more  fingular,  as  I  had  ne¬ 
ver  feen  the  Species  before :  but  I  was  very 
happy  to  have  luch  an  Opportunity  of  tracing 
the  whole  Progrefs  of  fo  uncommon  an  Inci¬ 
dent  in  the  Animal  World  in  all  its  Branches. 
It  was  about  Four  in  the  Afternoon  that  thefe 
Eggs  were  laid  on  the  Flower,  and  by  Eight 
the  following  Evening  they  were  all  hatched. 
The  Worms  produced  from  them  inflantly  be¬ 
gan  eating ;  they  made  their  Way  thro’  the 
upper  Membrane,  and  devour’d  the  pulpy  Mat¬ 
ter  of  the  Petal ;  but  whether  the  Quantity  is 
naturally  very  confiderable,  or  whether  Nature 
recruits  k  from  their  Wounds,  fo  it  was  that 
the  Flower,  though  mangled  in  a  ftrange  Man¬ 
ner,  continu’d  vigorous  and  juicy  five  Days 

longer. 
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longer.  At  the  End  of  this  Time  it  grew  flaccid, 
and  the  Worms  became  more  unweildy  in  their 
Motions,  at  length  they  fell  off  from  it,  and 
crawPd  flowly  upon  the  Earth  about  the  Bot¬ 
tom  of  the  Plant,  without  any  Attempt  to  get 
upon  it  again.  The  next  Morning  I  perceived 
they  were  browner  than  before  5  this  Colour 
encreafed  upon  them,  their  Head  loft  its  Small- 
nefs,  and  before  the  Evening  of  the  fame  Day, 
they  were  „all  in  the  Nympha,  or  Chry falls 
State. 

It  is  the  Cuftom  of  many  of  the  Animals  of 
the  wing’d  Tribe,  to  bury  themfeives  at  the  Ap¬ 
proach  to  this  State  of  Reft,  in  the  Earth*,  and 
I  was  in  fome  Pain  for  fear  an  Omiflion  of,  or 
want  of  Health  and  Vigour  in  thefe  Worms, 
might  have  robb’d  me  of  the  expected  Plea- 
fure,  of  examining  the  Fly  in  its  perfedi:  State. 
I  faw  by  the  flight  Obfervation  of  the  prefent 
Animal,  during  her  laying  the  Eggs,  that  it  was 
a  Species  very  worthy  the  intention  of  the  Na- 
turalift,  and  might  have  caught  her  ;  but  there  is 
no  State  in  which  the  wing’d  Infects  in  gene¬ 
ral  are  fo  perfect,  or  fo  fit  for  Obfervation,  as 
when  juft  produced  from  the  Chryfalis.  It  is 
not  with  them  as  with  Animals  produc’d  from 
Eggs,  which  are  fmall  and  inflgniflcant,  and  after 
grow  to  their  Maturity  *,  all  this  is  done  in  the 
winged  Tribes  during  the  Worm  State,  and  that 
Time  of  Reft  which  is  fpent  in  the  Chryfalis, 
and  the  Creature  is  produc’d  from  that  Shell  or 
Cafe  at  once  in  its  full  Perfe&ion,  and  at  its 
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deflin5d  Size.  The  Parts  are  indeed  wet,  and 
the  Wings  folded  and  crumpled  together,  but 
they  are  no  fooner  expanded,  and  the  whole 
Animal  dry,  than  it  is  in  a  State  of  Perfection , 
after  which  every  Accident  injures,  but  nothing 
can  improve  its  Beauty.  It  is  on  this  Plan  that 
the  Reader  will  always  find  me  deferring  my 
Obfervations  on  the  perfect  Animal  in  thefe  Spe¬ 
cies  till  the  Produdion  of  it,  in  Confequence  of 
my  Care  in  its  reptile  Form.  But  in  this  lin¬ 
gular  Inftance,  it  may  be  proper  to  give  fome 
Account  of  the  preparatory  State  of  that  of  the 
Reptile,  produc’d  firft  upon  the  Petals  of  the 
Flower. 

The  Worm  always  made  its  Way  out  at  the 
upper  End  of  the  Egg,  and  that  by  gnawing  a 
Hole  through  it,  for  which  Nature  had  very  well 
provided  it  j  the  fame  Organs  anfwering  that 
Purpofe,  which  ferved  afterwards  for  its  feeding. 
When  firft  efcap’d  from  the  Egg  it  is  very  mi¬ 
nute,  but  it  quickly  arrives  at  its  full  Size, 
which  is  about  the  fifth  of  an  Inch  in  Length, 
and  a  tolerable  Thicknefs  in  Proportion.  Its 
Colour  is  a  fine  pearly  white,  like  that  of 
the  Egg  from  which  it  is  produced,  but  its 
Body  is  annulated  or  form’d  into  a  Number 
of  Rings,  about  twelve,  and  the  Cartilages 
which  join  thefe  to  one  another,  are  round, 
prominent,  thick  like  Cords,  and  of  a  dead  or 
duller  white  than  the  reft.  The  Head  is  very 
fmall  and  ftrarp  ^  the  oppofite  Extremity  is 
thicker  than  any  other  Part  of  the  Body  ;  in¬ 
deed 
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deed  from  the  very  Summit  of  the  Head  to  the 
oppofite  End,  the  Body  all  the  Way  encreafes 
gradually  in  Thicknefs ;  at  the  larger  Extremity 
the  Creature  appears  truncated.  The  Verge  is 
furrounded  by  a  thick  white  Ring,  like  one  of 
the  Cartilages  which  join  the  Rings  of  the  Body, 
and  there  are  two  Apertures  or  round  Holes 
near  its  upper  Part,  each  furrounded  with  a 
thick  Clufter  of  minute  Hairs,  probably  to  pre¬ 
vent  any  thing  from  getting  into  them.  Thefe 
are  the  pofterior  Orifices  of  *  Refpiration,  and 
there  are  two  other,  the  anterior  ones,  fituated 
on  the  upper  Part  of  the  third  Divifion  of  the 
Body  ^  for  thefe  Infe&s  in  this  State  do  not 
breathe  by  the  Mouth,  as  other  Animals  do,  but 
always  by  fome  fuch  extraordinary  Apertures. 
We  are  to  confider,  that  the  Body  of  the  fu¬ 
ture  winged  Animal  is  all  the  while  within 
this  Cafe,  and  in  a  Manner  independant  of  it. 
The  Organs  of  Eating  neceflary  to  the  Worm, 
are  not  continued  to  the  Fly,  but  are  of  the  Num¬ 
ber  of  the  Parts  call  off  in  the  Change,  confe- 
quently  tho5  there  be  a  Communication  for  the 
nutritive  Juices  of  the  Food  between  the  Mouth 
of  the  Worm  and  the  inclofed  Animal.  The 
Matter  of  Refpiration  however  neceffary  to  it, 
may  be  carry’d  on  by  Organs  quite  unconnect¬ 
ed  with  that  Apparatus.  The  fmall  and  point¬ 
ed  Extremity  of  the  Head  of  the  Worm  was 
furnifh’d  with  an  Apparatus  -for  Eating,  con¬ 
fiding  of  two  fharp  and  foiid  Teeth  of  a  brown 
Colour,  which  it  thruft  forth  at  the  Opening 
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of  the  Mouth,  or  retraded  at  its  Pleafure,  and 
with  which  it  tore  its  Way  out  of  the  Shell, 
and  afterwards  thro’  the  Membrane  of  the  Petal 
or  Leaf  of  the  Flower,  into  the  pulpy  Sub- 
ftance. 

Such  was  the  Figure  of  the  Worm  during  the 
Period  of  its  Eating.  The  feeding  of  thefe 
Creatures  is  only  during  a  limited  I  ime,  the 
whole  is  deftirt’d  to  the  nourifhing  the  inclu¬ 
ded  Animal  to  a  certain  Pitch  •,  and  when  that 
is  done,  notwithstanding  there  be  ever  fuch 
Plenty  of  Food,  the  Reptile  devours  no  more, 
but  prepares  for  a  State  of  Reft  either  under 
the  Covert  of  a  Cafe  of  its  own  framing,  or  a 
thick  Web  of  its  Spinning,  as  in  the  Caterpillar 
and  Silkworm  Kind  *,  or  elfe  under  the  more 
plain  and  fi tuple  Apparatus  of  a  Shell  form’d  of 
its  own  harden’d  Skin  in  which  it  undergoes, 
no  one  can  conceive  how,  the  Change  into  the 
perfedt  Animal. 

When  thefe  Worms  drop’d  from  the  Flower, 
whence  they  had  hitherto  been  nourifhed,  I 
knew  the  Time  of  this  Change  was  coming  on ; 
and  it  was  eafy  to  guefs,  that  as  the  Creature 
was  of  the  Maggot  Kind,  the  Change  was  to  be 
under  a  Shell  form’d  only  of  its  Skin.  The 
Head  drew  up  after  a  few  Hours  crawling,  and 
what  appear’d  more  fingular,  the  oppofite  Ex¬ 
tremity,  inftead  of  its  truncated,  allum’d  a 
fpherical  Form.  The  Rings  of  the  Body  became 
more  prominent,  and  their  intermediate  Spaces 
more  contracted,  and  the  whole,  befide  its 

Change 
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Change  of  Colour  into  a  deep  Chefhut  brown, 
became  inftead  of  an  oblong,  and  in  feme  De¬ 
gree  conic  Body,  an  oval  one,  nearly  equally 
thick  at  both.  Ends.  The  Marks  of  the  Aper¬ 
tures  for  breathing  remain’d  diftindt  at  both 
Ends  ;  and  undoubtedly  whatever  be  the  State 
of  the  unform’d  Inlecl  within,  they  continue  of 
Ufe  to  it  in  that  Form.  What  was  moft  An¬ 
gular  in  this  Shell  was,  that  there  was  a  thin 
Place  toward  that  End  where  the  Head  of  the 
Worm  had  been,  out  at  which  it  was  probable 
the  Creature  in  its  winged  State  was  to  make 
its  Way,  and  a  Pair  of  Ihort  Protuberances,  like 
Horns  or  Ears,  flood  out  from  this  Extremity, 
which  had  not  been  feen  in  any  other  State  of 
the  Animal. 

As  I  had  a  confiderable  Number  of  thefe 
Chryfalis’s,  I  determin’d  to  watch  the  Progrefs 
of  the  wing’d  Infedt  in  them  from  Time  to 
Time.  I  reckon’d  that  the  Change  could  not 
be  a  very  long  Time  in  coming  on,  and  devoted 
one  a  Day  to  Deftrudlion,  in  order  to  the  tracing 
the  Motions  of  Nature  in  this  flrange  Metam^r- 
phofis,  as  Ignorance  has  been  ufed  to  call  it. 
I  had  promis’d  myfelf  great  Matters  from  this 
Invefligation  ;  but  I  was  thoroughly  di (ap¬ 
pointed.  That  which  I  open’d  on  the  firft 
Day,  contain’d  only  a  Quantity  of  white  fluid 
Matter  like  Cream  ;  that  which  I  open’d  on  the 
fecond,  contain’d  juft  the  fame  •,  and  fo  on  to 
the  twelfth  :  at  which  Time  I  had  deftroy’d  as 
many  as  I  thought  proper  to  (pare  in  die  vain 
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Enquiry,  without  finding  any  Change  in  the 
Matter  of  their  Contents,  any  Approach  toward 
the  Form  of  a  wing’d  Animal,  like  that  which 
had  depofited  the  Egg,  or  indeed  any  Altera¬ 
tion  from  the  State  of  the  Ample  Fluid  I  had 
feen  in  the  firft. 

After  I  had  fome  Days  defpair’d  of  any  Fruit 
of  my  Pains,  and  given  up  the  few  remaining 
Chryfalis’s  as  loft  by  fome  Accident  for  want  of 
fufficient  Food,  for  the  Impropriety  of  that  Food 
by  the  Error  of  the  Parent  Animal,  or  for 
want  of  the  Shelter  of  the  Earth  in  burying 
them  :  I  had  the  Pleafure  to  fee  what  I  little 
expe&ed,  which  was  a  Motion  of  Elevation  and 
Tremulation  in  the  thin  Part  of  the  Shell  of  one 
of  them,  which  I  mention’d  near  that  Part 
where  the  Head  of  the  Worm  flood.  I  watch’d 
the  Iffue  of  this  with  a  fmall  Magnifier  in  my 
Hand,  and  it  was  not  many  Minutes  before  I 
faw  this  thin  Part,  which  feem’d  rather  a  Shell 
or  Covering  of  an  Aperture  connedled  with  the 
reft  of  the  Cafe  than  any  regular  Part  of  it,  be¬ 
gin  to  loofen  at  its  Top,  from  the  thicker  Sub- 
ftance  to  which  it  adher’d :  the  Efforts  from 
within  were  now  redoubled  evidently  from  this 
Promife  of  Succefs,  and  in  a  little  more  Time 
the  Opening  enlarg’d  both  Ways,  and  by  De¬ 
grees  the  Shell  became  loofe  at  all  its  Edges 
and  in  Confequence  of  one  Effort  more,  fell  off. 

Here  was  now  an  Opening  into  the  Cavity  of 
the  Shell,  and  there  appear’d  at  it  a  folid  Lump 
of  an  oval  Form,  endu’d  with  Life,  and  alter¬ 
nately 
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hately  diftending  and  contracting  itfelf.  I  took 
this  to  be  the  Head  of  the  Fly,  but  was  fur- 
prized  to  find  no  Traces  of  Eyes,  Antenna?,  or 
other  Parts  of  a  Head  about  it  *  all  that  the  beft 
Power  of  a  fingle  Glafs  offer’d  to  view  was3 
that  it  was  of  an  irregular  Surface  and  hairy* 
The  Motions  of  Dilatation  and  Contradtion  in 
this  Part  continued,  and  it  was  evident  enough 
that  they  were  owing  to  Refpiration,  and  con* 
feauently  the  immediate  Neceifity  of  the  Aper- 
tures  for  breathing  in  the  very  deadeft  appearing 
State  of  the  Chryfalis  was  evident,  fince  it  was 
equally  plain  that  it  was  to  thefe  Motions  the 
Creature  had  ow’d  its  firft  Approaches  toward  Li¬ 
berty,  in  the  forcing  off  of  the  Covering  of  the 
Aperture,  at  which  it  was  now  about  to  efcape 
from  its  Confinement, 

The  Motion  continued  and  encreafed  till  the 
anterior  Part  of  the  Shell  was  forced  down¬ 
ward,  and  at  the  fame  Time  a  Crack  or  Fiffure 
appear’d  on  the  Back  of  the  Shell  or  Coat,  be¬ 
ginning  at  the  Centre  of  the  Opening  made  by 
the  falling  off  of  the  Piece,  and  extending  at 
lead  half  down  the  Back.  As  this  very  loon 
grew  wider,  there  appear’d  a  diffident  Opening 
for  the  whole  Infed  to  come  out.  The  Oppor¬ 
tunity  was  not  neglected,  the  Creature  forc’d 
itfelf  forward,  till  the  Body  and  at  length  the 
Thighs  of  the  hinder  Legs  appear’d,  thefe 
feem’d  to  have  been  principally  concern’d  in  the 
pufhing  the  Creature  up,  and  consequently  the 
whole  was  now  in  a  Manner  over  ,  the  four  an- 
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terior  Legs  began  to  exert  tnemfelves,  and  by 
their  Means  the  whole  Creature  was  feen  at  Li¬ 
berty,  crawling  as  it  were  out  of  the  Cafe  in 
which  it  had  pafs’d  fo  many  Days  of  Reft  and 
Darknefs. 

I  receiv’d  the  unwieldy,  and  oddly  moving 
Animal  on  a  Sheet  of  white  Paper,  and  examin¬ 
ing  it  at  the  Light,  and  with  the  Afliftance  of 
Glades,  could  difeover  nothing  more  of  it  than 
that  it  was  a  kind  of  fbapelefs  Lump  of  ani¬ 
mated  Matter.  It  was  of  an  oblong  Form,  and 
had  fix  Legs  which  were  all  in  Motion,  and  its 
Body  was  alfo  diftended  and  contracted  as  from 
the  firft  at  fiiort  Intervals,  but  nothing  more  of 
the  Creature  appear’d.  What  I  had  at  firft 
taken  for  the  Head  I  now  very  plainly  difeover’d 
to  be  the  Breaft  or  Thorax,  and  was  not  with¬ 
out  Sufpicion,  that  the  Head  had  been  torn  off, 
and  by  fome  Accident  left  behind  in  the  Shell. 
This,  however,  was  but  the  Sufpicion  of  a  few 
Minutes,  the  Parts  as  yet  invifible  foon  ap¬ 
pear’d,  and  to  an  Eye  not  accuftom’d  to  the 
Proceffes  of  Nature,  would  have  feem’d  created 
after  the  Exclufion.  There  was  all  the  Appear¬ 
ance  in  the  World  that  the  moft  effential  Parts 
of  the  Animal  grew  out  of  the  reft,  after  the 
Produ&ion  of  the  more  maffy  Ones  from  the 
Cafe  or  Shell. 

As  the  feveral  Parts  of  the  Fly  are  not  of  Ufe 
to  it  till  after  the  Exclufion  into  the  open  Air, 
and  as  Nature  has  allotted  the  whole  to  be 
lodg’d  till  that  Time  in  a  very  narrow  Compafs* 

_  they 
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they  are  folded  together  and  plaited,  and  lodg’d 
upon,  about,  and  within  one  another  in  a  very 
remarkable  Manner.  The  anterior  Extremity 
of  the  Thorax  of  the  Flv,  had  at  its  firft  Pro- 
dudtion  from  the  Shell  appear’d  truncated  and 
even  :  But  in  Confequence  of  feveral  of  thofe 
repeated  Diftentions,  to  which  the  original  Ex- 
clufton  had  been  owing,  the  Points  of  two  fhort 
and  flender  Hairs  appear’d  protruding  them- 
felves  from  its  oval  Surface.  The  thicker  but 
oblong  Bodies,  from  whofe  Extremities  theie 
grew,  next  forc’d  themfelves  out,  and  it  was 
evident  to  an  accudom’d  Eye,  that  they  were 
the  Antenna  of  a  two  wing'd  Fly  ;  next  pre- 
fented  themfelves  the  anterior  Surfaces  of  two 
chequer’d  Orbs,  which  were  plainly  the  complex 
Eyes  of  an  infedt  of  the  fame  Species,  feparated 
by  a  plain  Portion  of  a  Forehead  y  and  foon  after 
the  whole  Head.  This  was  no  fooner  all  in 
View,  than  it  fwell’d  to  a  Diameter  equal  to 
twice  the  Meafure  of  that  of  the  BreafL  It  might 
have  appear’d  from  the  fird,  that  the  Head  was 
growing  under  the  Eye  of  the  Obferver,  from 
the  Extremity  of  the  Thorax,  but  tho5  a  more 
rational  Enquiry  could  not  but  produce  for  its 
Anfwer,  that  it  was  only  now  thruft  forth  out 
of  the  Cavity  of  the  Bread  in  which  it  had  before 
been  lodg’d  •,  it  yet  appear’d  fmgular  after  this 
fudden  Change  in  Size  to  conceive  how  a  Thing 
fhould  have  been  till  that  Moment  lodg’d  in  a 
Cavity  not  equal  to  half  its  own  Diameter. 

P  2 


The 


212 


ESSAYS  in 

The  Head  was  now  entire  and  in  its  Place, 
and  the  Legs  were  firm,  and  fupported  the  Body 
well,  but  the  Wings  did  not  yet  appear.  On 
examining  the  Place  where  they  were  to  be  ex¬ 
pected,  I  difcover’d  two  irregular  Protuberances 
of  a  wrinkled  Surface,  and  confiderably  large, 
and  under  them  the  two  oblong  Pedicies  which 
we  fee  fupporting  the  Balls  under  the  Wings  of 
all  the  two  wing’d  Flies.  It  was  evident  from 
this,  that  the  Protuberances  at  the  two  Sides  of 
the  Bafe  of  the  Thorax  were  the  very  Wings  in 
their  folded  State,  and  this  was  foon  prov’d  by 
their  expanding.  The  Wings  in  all  this  Race  of 
Creatures  are  the  laft  Part  that  appear  after  the 
Exclufion  from  the  Chryfalis :  they  are  by  far 
the  moil  delicate  Part  of  the  whole  Frame  ;  nor 
is  it  a  Wonder  that  when  folded  together  in  fo 
fmall  a  Compafs,  there  fhould  require  fome  time 
*for  their  expanding.  As  my  Eye  was  upon 
them,  their  Creafes  and  Wrinkles  began  to  un¬ 
fold,  their  Volume  to  extend,  and  their  Colour 
to  become  paler.  I  never  faw  fo  amazing  a 
Procefs :  even  to  me  who  was  prepar’d  for  it, 
and  perfectly  knew  what  it  was,  they  appear’d 
to  grow  from  the  Place  of  their  Origin  in  this 
fudden  Manner.  There  was  fome  Time  taken 
for  the  full  Explication  ;  but  it  was  a  moft  fur- 
prizing  Thing  to  fee  two  irregular  Globules,  not 
larger  than  the  Heads  of  Pins,  expanding  into  a 
Length  and  Breadth  more  than  equal  to  the 
'whole  Body  of  the  Animal.  When  fully  open, 
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they  crofs’d  one  another  over  the  Creature’s 
Back,  and  extended  to  a  confiderable  Diftance 
beyond  the  Extremity  of  the  Tail. 

The  Time  df  my  final  Obfervation  on  this 
Infect  was  now  come.  The  Creature  was  in  its 
Perfection  :  It  began  to  vibrate  its  Wings,  and 
the  Fear  of  its  injuring  its  own  delicate  Form, 
added  to  that  of  its  flying  away,  made  it  ne- 
ceflary  for  me  to  fecure  the  Means  of  my  Exa¬ 
mination  by  its  Death.  *Tis  a  cruel  Price  we 
pay  to  thefe  Inveftigations,  when  the  Creature 
that  is  to  furnifh  out  the  Entertainment,  is  made 
to  pay  its  own  Life  as  the  Condition.  I  have 
often  felt  a  Pain  at  thus  deftroying  the  Indivi¬ 
dual,  to  acquire  a  Knowledge  of  the  Species  j 
and  if  there  were  not  fomething  more  to  be  faid 
in  favour  of  it  than  the  bare  Defire  of  Know¬ 
ledge,  I  don’t  know,  that  it  wou’d  be  juflifiable. 
As  it  is  necefiary  t6  kill  the  Objedl  of  Obferva¬ 
tion  in  thefe  Cafes,  I  always  have  the  Mercy  to 
do  it  inflantly  ;  a  Needle,  the  Point  of  which 
had  been  dip’d  in  Aqua  fortis,  was  thruft  thro’ 
the  Bread  of  the  Creature,  and  it  was  fix’d  to 
a  Piece  of  Cork,  for  the  Convenience  of  turning 
it  about  for  Examination. 

This  Infeft,  though  large  enough  to  offer  its 
Beauties  to  the  naked  Eye,  yet  is  of  a  delicate 
form  and  Colouring,  that  the  Advantage  of  a 
Magnifier  of  fmall  Power,  adds  greatly  to  the 
Obfervation.  It  is  about  equal  to  the  common 
blue  Flefh  Fly  in  Length,  but  its  Body  is  of  a 
very  different  Form,  and  not  nearly  equal  to 
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it  in  Tliicknefs  *,  it  is  much  narrower  in  Propor¬ 
tion  to  its  Length,  and  is  of  a  flatted  Form, 
fomewhat  round  on  the  Back,  hollow  on  the 
Belly,  and  obtufe  at  the  Extremity. 

The  Head  is  remarkably  large,  and  appears 
horn’d,  the  Antennas  being  fhort  and  thick,  and 
protended  dire&ly  forward.  The  Head  is  of 
an  elliptick  Figure,  and  plac’d  tranfverfely  to  the 
Body ;  its  Diameter  from  Side  to  Side  being  at 
leaffc  once  and  an  half  as  much  as  that  from 
the  Front  to  the  Back.  The  Beauty  of  the  whole 
Infe£t  is  fcarce  to  be  defcribed.  The  Horns, 
or  Antennas,  have  their  Origin  clofe  together 
at  the  middle  of  the  Head,  and  feparate  to  a 
greater  Diftance  all  the  Way  to  their  Points. 
They  are  compofed  each  of  a  fhort  Pedicle,  a 
Angle  oval  Joint,  and  a  Hair  or  Bridle.  The 
Pedicle  is  of  a  blood  red  Colour,  and  is  flender 
and  polifli’d  on  the  Surface.  The  Joint  is  of 
an  oval  Form,  and  confiderably  thick.  It  is  of 
an  elegantly  channell’d  or  furrow’d  Surface,  like 
that  of  a  fluted  Column,  the  Furrows  placed  at 
fume  fmall  Diflance,  and  the  Ribs  between 
them  rounded  extremely  fmooth  and  glofly. 
The  Colour  of  this  Joint  is  an  elegant  and 
flrong  blue,  perfectly  like  that  of  the  Body  of 
the  common  Flefh  Fly.  The  Microfcope  dis¬ 
covers  three  Rows  of  Pun£tures  running  along 
the  hollow  of  each  of  the  flutings  of  it, 
one  in  the  Middle,  and  one  on  each  Side  at 
fome  little  Diftance :  it  requires  a  very  power¬ 
ful  Magnifier  to  diftinguifh  thefe,  but  they  are 

not 
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not  fingular  in  this  Species,  I  have  difcover’d 
them  in  the  Flirtings  of  the  jointed  Antennae  of 
fome  others,  and  am  not  without  Hope  that 
they  may  fometime  tend  to  the  explaining  the 
hitherto  unknown  Ufe  of  thefe  Organs.  The 
Hair  which  terminates  each  Antenna  grows  from 
the  Summit  of  the  Joint,  and  that  not  from  its 
Centre,  but  from  its  outer  Edge,  it  is  equal  to 
once  and  a  half  of  the  Length  of  the  Joint,  and 
is  confiderabiy  thick  and  did,  and  appears  ra¬ 
ther  a  Segment  of  a  Bridle  than  a  fine  Hair. 
Its  Surface  is  very  bright  and  glofify,  and  its  Co¬ 
lour  a  deep  black.  The  whole  Antenna,  when 
view’d  together,  appears  of  a  purplifh  Colour, 
by  fome  odd  blending  of  the  Shades  of  the  three 
didindl  Colours  *,  but  when  view’d  more  accu- 
tately,  it  appears  very  beautiful  in  the  regular 
Diftindion  of  the  Colours,  which  are  very  diffe¬ 
rent  from  one  another,  and  all  drong  and  beau¬ 
tiful  in  their  Kind. 

The  Eyes  in  many  Species  of  the  Fly  Kind 
occupy  almoft  the  whole  Surface  of  the  Plead, 
but  it  is  not  fo  in  this  Species.  This  is  not  that 
they  are  fmafi,  but  the  Head  itfelf  is  larger  in 
its  tranfverfe  Direction  than  in  mod  other  Spe¬ 
cies.  There  is  a  tolerably  broad  Space  between 
them,  in  which  are  inferred  the  Antennae,  and 
even  beyond  them  on  each  Side,  as  well  as  above 
and  below  them,  more  of  the  naked  Surface  of 
the  Head  is  feen,  fo  that  tho’  large  they  appear, 
I  not  forming  the  whole  Contour  of  the  Head, 
but  fet  in  Sockets  at  its  Sides.  All  this  naked 
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Part  of  the  Head  is  of  a  very  beautiful  Purple* 

the  Colour  is  deep  and  changeable,  fo  that  it 

appears  very  different  as  feen  in  different  Lights, 

and  it  is  furnifli’d  with  a  few  fhort  and  ft  iff 

Hairs  of  a  Coal  black,  which  in  the  general 

give  a  Dufkynefs  *  to  the  Colour.  The  Eyes 

themfelves  are  of  the  Figure  of  half  a  Globe, 

they  are  form’d  of  a  beautiful  Kind  of  Lattice 

Work,  or  cut  into  fmall  Facets  all  over  their 

Surface  in  the  Manner  of  a  multiplying  Glafs, 

the  Lines  ferving  as  the  Divifions  being  very 

fine  and  fmall.  It  is  owing  to  this  Structure, 

that  the  Eve  of  this,  and  a  Multitude  of  other 
•  * 

Infers,  is  compofed  of  a  vaft  Number  of  more 
minute  Eyes  ^  and  it  muft  fee  at  fmall  Diftances 
every  Way  around  it  at  once,  and  with  great 
Predfion,  Nature  has  fo  provided  for  this  little 
Tribe,  that  they  fee  their  Food  -multiply *d  into 
many  Portions,  and  a  tkoufandvObjeds  of  Dan¬ 
ger  in  the  Place  of  one.  The  Colour  of  thefe 
•Eyes  is  very  beautiful,  and  very  variable  ;  they 
look  extremely  different  in  different  Lights;  and 
their  globular  Figure  catches  the  Light  in 
very  different  Directions,  the  Variation  is  almoft 
endlcfs.  The  more  diftindt  Colours  are  a  cop¬ 
pery  red  and  a  pale  green.  In  many  Lights  they 
refemble  thqfe  Silks  of  a  changeable  Colour, 
w hich  are  purple  and  green  ;  but  in  fome  they 
look  only  of  a  ftne  bright  yellowifh  green,  and 
in  others  almoft  entirely  of  a  fiery  red.  Their 
whole  Appearance  is  extremely  bright  and  glofly, 
2nd  their  Beauty  not  to  be  imitated  by  the 
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Pencil,  and  hardly  to  be  defcribed  by  Words. 
In  the  broad  Area,  which  runs  down  between 
thefe  Eyes,  or  in  the  Front  of  the  Head,  a  little 
below  the  Origin  of  the  Antenna,  there  (land 
three  fmali  lucid  Protuberances.  They  are  very 
minute,  of  a  gloffy  Surface  and  coal-black  Fi¬ 
gure,  and  of  a  hemifpherick  Form.  They  ftand 
in  Form  of  a  Triangle,  and  are  remarkably  con- 
fpicuous.  Thefe  are  indifputably  three  Eyes,  Tin¬ 
gle,  quite  different  from  the  complex  ones, 
which  occupy  the  Sides  of  the  Head,.  They  are 
form’d  like  thofe  of  Land  Animals  j  and  as 
the  others  are  calculated  for  viewing  near  Ob¬ 
jects,  thefe  are  indifputably  form’d  for  feeing  at 
a  Diflance. 

The  Thorax  of  this  Infect  is  of  a  very  lin¬ 
gular  Form  and  Appearance  ^  it  is  in  Length 
more  than  equal  to  the  tranfverfe  Diameter  of 
the  Head,  but  not  in  Breadth,  and  it  is  connect¬ 
ed  by  a  broad  Extremity  at  one  End  to  the 
back  Part  of  the  Head,  and  at  the  other  to  the 
upper  Part  of  the  Body.  It  is  very  thick,  and 
its  Figure  lingular ;  it  is  deprefs  and  broad  on 
the  Back,  but  very  prominent  or  full  on  the  un¬ 
der  Side,  and  from  it  grow  fix  Legs,  all  to¬ 
wards  its  Safe,  and  their  Originations  very  near 
to  one  another.  The  upper  Part  of  the  Thorax 
is  not  more  different  from  the  under  in  Form 
than  it  is  in  Colour ;  it  is  of  the  brighteft  and 
mod  elegant  green  imaginable,  with  a  Tinge  of 
braffy  yellow  diffus’d  all  over  it.  The  Eaft  In¬ 
dians  have  a  Way  of  gilding  with  what  they 

call 
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call  green  Gold ;  that  in  feme  faint  Degree  comes 
up  to  this  Colour ;  but  thofe  who  have  not  exa¬ 
min’d  the  Backs  of  fome  of  the  Fly  and  Beetle 
Kind,  can  form  no  Idea  from  Words  of  the 
amazing  Luftre  of  thefe  Angular  Combinations 
of  Colours.  The  green  is  not  a  deep,  tho’  an 
extremely  full  and  ftrong  Colour ;  and  this  feems 
the  ground  Tinge,  the  brafly  yellow  is  more  or 
lefs  vifible,  according  to  the  different  Light  in 
which  it  is  view’d,  in  fome  fcarce  diftinguifhable, 
in  others  almofl  the  principal  Colour.  The  whole 
has  a  Metalline  Appearance,  and  the  Surface  of 
the  Back  itfelf  is  fo  fmooth  and  glofiy,  that  the 
Eye  can  hardly  bear  to  look  upon  the  Polifh, 
animated  by  fuch  glowing  Colours.  This  whole 
Surface  is  hairy  alfo,  which  gives  a  Arrange  Va¬ 
riation  of  the  Colour  in  fome  Lights.  The  Hairs 
do  not  ftand  very  clofe,  but  they  are  moderately 
long,  fome  what  ftiff,  of  a  deep  gloffy  black 
Colour,  and  all  of  them  bend  backwards. 

Tho’  the  whole  upper  Surface  of  the  Thorax 
be  of  this  Colouring,  on  Appearance  it  is  fo  dif¬ 
ferent  from  the  reft,  and  fo  diftindtively  con¬ 
fin’d  to  its  own  Limits,  that  it  appears  not  as 
the  Surface  of  the  Body  itfelf,  but  as  a  polifhed 
Shield  of  this  Appearance  thrown  over  the  upper 
Part  of  the  Thorax  ;  the  Sides  and  the  whole 
under  Fart  are  perfedtly  different  from  this  ;  they 
are  not  of  this  high  polifh’d  Appearance,  nor 
have  any  Tinge  of  either  green  or  yellow. 
They  are  rounded  and  prominent,  and  the  Breaft 
alfo  is  ftill  more  prominent  on  the  Under-part. 
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The  whole  has  a  flefliy  Appearance,  its  Surface 
is  irregular,  and  its  Colour  a  very  pale  red  like 
that  of  the  Peach  Bloflfom.  It  is  all  over  hairy, 
but  the  Hairs  are  finer,  fhorter,  and  more  deli¬ 
cate  than  thofe  on  the  Upper-part,  and  have 
each  a  kind  of  Papilla  or  little  Prominence  at 
their  Bafe  ;  they  are  of  a  deep  black  Colour, 
and  (rand  clofer  than  thofe  on  the  upper  Sur¬ 
face,  they  all  bend  backward  alfo.  When  the 
Creature  is  viewed  in  a  front  Light  and  Situa¬ 
tion,  the  Sides  and  lower  Part  of  the  Thorax  ap¬ 
pear  of  a  flefli  Colour,  and  the  Hairs  black, 
but  when  feen  Sideways,  and  efpecially  when 
from  behind,  the  Black  of  the  Hairs,  has  an 
Effedb  upon  the  Colour  of  the  under  Surface, 
and  renders  it  obfcure  and  purplifh. 

The  Legs  are  remarkably  robuffc  and  long  for 
the  Size  of  the  Creature,  the  hinder  Pair  are 
larged,  the  two  anterior  Pairs  are  nearly  of  an 
equal  Length,  the  Strudlure  is  the  fame  in  all. 
Each  is  form’d  of  three  Joints,  the  upper  one 
is  that  next  the  Body  thick  and  angulated.  The 
fecond  fomewhat  more  (lender  arid  flatted,  and 
the  extreme  one  (lender  and  angulated.  The 
two  upper  Joints  are  of  a  very  deep  and  du(ky 
Purple  approaching  to  black,  the  lad  or  lowed 
Joint  is  abfolutely  black.  The  upper  Joint  is 
covered  very  thick  with  Hairs,  they  are  fine  and 
foft,  and  all  of  them  point  downwards,  the  fe¬ 
cond  Joint  is  alfo  hairy,  but  in  a  very  different 
Manner.  The  Hairs  on  this  are  very  few,  not 
more  than  ten  or  a  dozen  in  the  whole ,  they 

are 
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are  of  a  gloffy  Surface  and  Coal  black  Colour* 
and  appear  rather  as  Briftles  than  Hairs.  They 
do  not  point  downwards  as  chofe  of  the  upper 
Joint,  but  ftand  out  ftrait  and  horizontally. 
The  laft  or  loweft  Joint  has  but  few  Hairs  upon 
it  aifo,  and  thefe  are  thick  and  black,  but  they 
are  very  fhort,  and  point  downward.  The  Ex¬ 
tremity  of  this  Joint  is  bifid  or  divided  into  two 
Portions  refembling  Claws,  thefe  are  very  fharp, 
and  are  hooked,  and  have  a  globular  fpungy  Sub- 
ftance  between  them.  Their  Points  are  foxex- 
treamly  fine,  that  they  muft  be  capable  of 
piercing  into  almoft  any  Thing  the  Creature 
pleafes. 

The  Body  of  the  Fly  is  of  a  Singular  Form,  it 
is  long  and  flatted,  it  does  not  run  ftrait  from 
the  Top  at  the  Thorax  to  the  Extremity,  but 
is  fomewhat  hooked  or  bent  downward,  fo  that 
the  Under-part  appears  hollow.  The  Upper- 
part  or  Back  is  deprefted,  and  nearly  fiat  or 
plain,  but  it  has  a  little  rifing  in  the  middle. 
The  Under  part  or  Belly  is  alfo  a  little  prominent 
in  the  middle,  but  k  is  again  hollowed  between 
that  and  the  Sides,  and  at  the  very  Edges  has  a 
prominent  Shell  all  the  Way  along.  It  is  cover’d 
with  a  kind  of  Mail  or  firm  Armour,  divided 
into  nine  Joints  by  tmnfverfe  Rings,  and  be- 
fide  this  is  defended  by  the  Wings,  which  are 
ib  large  that  they  cover  it  entirely,  as  the  Crea¬ 
tine  is  in  a  Poiture  of  Reft,  and  reach  over  its 
Verge  both  at  the  End  and  Sides.  The  Colour 
of  the  Mail  on  the  Hair  is  a  bright  and  beautiful 
:  .  Purple, 
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Purple,  and  the  whole  Surface  is  of  fa  high  and 
elegant  a  Polith,  that  nothing  can  give  any  Idea 
of  its  Brightnefs  except  the  poliftfd  Surface  of 
fome  Metal.  The  Sword  Edik  which  the  King 
wears  in  Time  of  Mourning,  and  which  is  of 
what  the  Workmen  call  fanguin’d  Steel,  tomes 
the  neareft  of  any  Thing  to  the  glaring  Colour 
and  metalline  Glofs  of  this  Part  of  the  Fly,  hut 
is  vaftly  inferior  to  it  in  Beauty. 

The  tranfverfe  Lines  which  part  the  feveral 
Rings  or  Joints  of  this  Male  are  not  purple  but 
blue,  and  that  of  a  ftrong  and  elegant  Tinge,  fo 
that  there  is  a  very  beautiful  Variegation  form’d 
in  the  Colouring  of  the  Surface  by  this  Circum- 
fiance.  The  whole  Surface  alfo  is  thick,  cover’d 
with  Hairs  ;  thefe  are  fhort  and  black,  and  all 
{land  in  a  reclining  Pofture,  their  Points  turn’d 
backward.  Thefe  cover  the  Body  fo  clofely, 
that  they  in  many  Lights  greatly  influence  the 
Colouring,  and  render  the  Purple  deeper,  and  in 
fome  almoft  quite  black. 

The  Belly  of  the  Fly  is  throughout  of  the 
fame  elegant  blue,  with  the  Divifions  of  the 
Back  *,  this  is  a  very  bright  and  gloffy  Co¬ 
lour,  and  has  foniewhat  of  the  metalline  Tinge 
of  all  the  reft,  which  is  correfpondent  in  a 
great  Meafure  to  the  high  Poiifh.  of  the  Sur¬ 
face.  This  blue  is  fomewhat  like  that  of  the 
Body  of  the  common  blue  Flefh  Fly  but  a  little 
paler,  it  more  nearly  indeed  comes  up  to  that  in 
the  Wing  of  the  common  Jay.  The  whole 
Surface  of  the  Belly  is  hairy,  as  well  as  that  of 
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the  Back,  and  the  Hairs  are  alfo  black,  but  they 
are  longer,  and  are  lefs  bent  backward  than  in 
that  Part.  The  laft  Ring  of  the  Body  is  fome- 
what  fmaller  than  the  reft,  and  is  alfo  fmaller  at 
the  Extremity  than  at  the  Bafe,  but  it  there 
does  not  terminate  in  a  Point,  but  is  obtufe  and 
rounded.  This  Ring  is  drawn  down  more  than 
any  other,  and  is  indeed  almoft  of  a  hooked 
Form,  and  this  feems  the  PrOvifion  of  Nature 
in  the  Male,  for  the  more  eafy  Impregnation  of 
the  Female,  and  in  that  Sex  for  the  more  con¬ 
venient  depofiting  of  the  Eggs. 

The  Wings  are  the  only  Part  of  the  Infedl 
that  remain  to  be  examin’d  •,  they  are  of  a  very 
lingular  Length  and  Size.  I  have  obferv’d  that 
the  Body  of  the  Infe<5t  is  long  in  Proportion  to 
its  Breadth,  but  thefe  are  confiderably  longer. 
They  are  only  two  in  Number,  they  have  their 
Origin  from  the  hinder  Part  of  the  Thorax,  and 
in  the  ufual  Pofition  in  a  State  of  Reft,  are  car¬ 
ried  ftrait  back  over  the  Body,  and  reach  beyond 
the  Tail  ;  they  lie  upon  one  another  in  this  Po¬ 
fition,  and  form  a  Figure  whofe  Angle  is  three 
Times  equal  to  its  Breadth,  its  tranlVerfe  Mea- 
fure  nearly  equal  all  the  Way,  except  that  it 
it  is  a  little  narrower  towards  the  Bafe  than 
elfewhere,  and  the  Extremity  rounded. 

The  Wing  examin’d  feparately,  is  of  a  fine 
thin  Texture  like  Gaufe;  its  Colour  is  of  a  pale 
brown,  it  is  perfectly  tranfparent,  and  is  fup- 
ported  all  round  the  Edges  by  ftrong  Ribs,  and 
has  feveral  other  fuch  running  obliquely  over  it, 

taking 
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taking  their  Origin  from  the  outer  or  thicker 
Rim,  and  terminating  near  the  inner  or  fmaller. 
All  round  the  Wing  there  runs  a  Circle  of  fmall 
round  Spots  of  a  deep  black,  and  on  the  outer 
Edge  there  run  within  this  two  other  Series  of 
fmaller  Spots,  but  thefe  are  not  diflinguifhable 
without  the  Afliftance  of  a  Microfcope. 

At  the  Bafe  of  each  Wing  there  (lands  what 
the  Naturalifls  calls  a  Balancer,  this  is  a  flat  and 
cylindrick  Pedicle  of  a  brown  Colour,  having  an 
oval  Protuberance  at  its  Head.  This  is  com¬ 
mon  to  all  the  Flies  which  have  but  two  Wings, 


ir  I 
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and  as  it  is  peculiar  to  thofe,  it  feems  to  Hand 
in  fome  Degree  in  the  Place  of  the  inner  Wings 
of  thofe  which  have  four. 

The  feveral  other  Infers  of  the  fame  Species, 
which  were  produced  from  the  other  Chryfalifes 
which  I  had  fpar’d,  were  in  all  Points  like  this, 
except  that  fuch  of  them  as  were  of  the  other 
Sex,  had  the  lafl  Joint  of  their  Bodies  more  bent 
downward,  and  a  little  fmaller  at  the  Extremity, 
tho’  in  thefe  it  did  not  terminate  in  a  Point.  I 
,  1  fuffer’d  thefe  to  fly  at  Liberty  about  the  Room, 
k.A  but  was  at  fome  Pains  to  find  the  Means  of  pre¬ 
venting  their  Efcape  out  of  it.  They  leap’d  in 
the  Sunfhine,  and  feem’d  to  draw  Vigour  and 
Strength  from  its  Beams.  The  Time  of  this 
perfedl  State  in  the  winged  Form,  is  generally 
J '  i,f  very  fhort  in  the  Infedl  Tribe.  There  are  many 
Species  which  live  only  a  few  Hours  fn  it  *,  that 
fuppos’d  Angular  Kind  call’d  from  its  always 
^  ,  dying  on  the  fame  Day  in  which  it  is  produc’d 
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from  the  Chryfalis,  the  Ephemeron,  or  Fly  of 
one  Day,  lives  two  Years  in  form  of  a  Worm 
under  Water,  and  in  all  that  Time  eats3  and  in 
every  refpedt  enjoys  its  Being.  ’Tis  fo  in  a 
greater  or  lefs  Degree  in  all :  The  Caterpillar 
is  much  longer  liv5d  than  the  pompous  Fly  pro¬ 
duc’d  from  it  y  and  the  CofTus,  or  Worm  of  the 
Tree  Beetle,  enjoys  itfelf  two  or  three  Years  in 
that  State,  tho’  its  whole  Period,  when  it  has 
affum’d  its  wing’d  Form,  is  only  of  a  few 
Months.  The  principal  End  of  the  Exigence 
under  this  ultimate  State  is3  indeed  in  mod, 
merely  die  Propagation  of  their  Species  ;  and 
many  of  them  are  fo  evidently  calculated  for  no¬ 
thing  more,  that  they  have  not  any  Organs  in  it 
for  eating.  That  is  not  exadlly  the  Cafe  with 
the  Fly,  which  has  been  the  Subjedl  of  this 
Effay,  it  is  provided  with  the  Organs  for  this 
Purpofe,  wholly  like  thofe  of  the  common  blue 
Flefh  Fly:  But  one  of  the  firft  Bufinefies  of  Life 
I  foon  law  was  the  Impregnation  and  Propaga¬ 
tion  of  the  Species.  The  Flies  which  were  loofe 
in  the  Room  foon  coupled  with  one„ another. 

I  had  yet  the  Cnriofity  to  fatisfy  of  their  man¬ 
ner  of  breeding.  I  open’d  one  Female  before 
her  Impregnation,  and  was  furpriz’d  at  the  vafl 
Number  of  Eggs  of  their  full  Size,  which  fhe 
had  brought  into  the  World  with  her.  The 
whole  protuberant  Part  of  the  Body  was  full  of 
them,  they  were  of  the  fame  exad  Figure  with 
thofe  which  had  been  depofited  in  the  Flower 
of  th$  Plant,  from  which  all  thefe  had  been 
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produced,  arid  feem’d  conriefted  together  origi¬ 
nally  into  a  broad  and  flat  Mafs,  which  was 
rolfld  up  into  a  cylindrick  Form,  and  flil’d  the 
whole  Cavity  of  the  Body, 

In  thofe  which  had  been  impregnated  by  the 
Males,  I  faw  no  other  Change  than  that  the 
lower  Part  of  the  cylindrick  Roll  of  Eggs,  or 
that  which  was  next  the  Aperture  at  which 
they  were  to  be  difcharg’d,  became  more  loofe* 
The  Plant,  from  whofe  Flowers  the  Offspring 
of  the  former  Eggs  had  been  fed,  did  not  now 
produce  any  more  for  me,  or  if  it  had,  that 
would  not  have  anfwer’d  my  Purpofe.  The 
Bufinefs  was  now  to  know,  whether  the  Flower 
of  that  Plant  was  the  peculiar  and  appropriated 
Food  of  the  Worm  of  thefe  Flies,  as  is  the 
Cafe  in  regard  to  the  feveral  Caterpillar  Kinds, 
the  Eggs  for  the  Produ&ion  of  which  are  de* 
poflted  by  the  Parent  Animal  only  on  that 
diftinft  and  particular  Plant,  which  will  afford 
a  proper  Food  for  the  Reptile ;  or  whether  the 
mere  Refemblance  of  the  Juices  of  that  Flower 
to  thofe  of  putrifying  animal  Subftances,  had 
led  the  Females  of  this  Species,  charg'd  with 
Eggs,  and  not  immediately  difcQVering  any  of 
the  other,  to  depofic  them  on  it, 

I  brought  into  the  Room  feveral  Pieces  of 
Meat,  which  had  been  kept  two  Days,  and 
the  Event  of  the  Experiment  fully  and  ex¬ 
actly  anfwer’d  my  Expe&acion.  The  Females 
all  flew  inflantly  to  the  Meat,  and  depofned 
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their  Eggs  on  its  Surface,  juft  as  they  had 
done  on  the  Petals  of  the  Flower.  What  was 
more  lingular  was,  that  as  I  had  delay’d  the 
bringing  in  of  the  Meat  a  little  too  long,  fome 
of  them  depofited  on  it  young  living  Worms 
inftead  of  Eggs,  the  Eggs  having  hatch’d  in 
their  Bodies,  which  had  retain’d  them  beyond 
their  deftin’d  Time,  for  want  of  a  proper  Matter 
to  receive  them,  and  to  afford  Support  for  their 
Produce. 

I  watched  the  Eggs,  thus  depofited  on  the 
Pieces  of  Meat,  thro’  all  their  Changes,  as  care- 
fully  as  I  had  done  thofe  which  had  been  laid 
upon  the  Flower.  TheProgrefs  was  in  all  Refpedts 
the  fame  in  both  Cafes ;  and  I  had  Flies  as 
beautiful,  and  as  perfect  produc'd  in  due  Time, 
from  the  one  as  the  other.  It  is  evident  from 
this,  that  there  is  a  ftrange  Similarity  not  only 
in  Smell,  but  in  the  real  Properties  and  Quali¬ 
ties  of  this  Flower  and  of  the  Flefh  of  Animals  ; 
and  I  make  no  doubt  but  future  Experiments 
will  prove  that  it  will  yield  the  fame  Princi¬ 
ples  on  a  Chemical  Analyfis. 
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ESSAY  XII. 

On  the  Production  and  Fructification  of  a 
fingular  Species  of  Mofs , 

THERE  is  no  Object  fo  apparently  in* 
confiderable,  that  has  not  fomething  to 
invite  the  curious  Eye  to  examine  it  ;  nor  is 
there  one3  the  Examination  of  which  with  the 
proper  Advantages,  does  not  amply  repay  the 
Trouble  of  the  Inveftigation.  We  owe  a  vaft 
deal  of  the  Pride  of  thefe  Difcoveries  to  the 
Power  of  the  Microfcope  ;  but  we  are  in 
the  Wrong,  when  we  fuppofe  the  Creator  of 
all  Things  intended  to  hide  the  Objects  from 
our  Obfervation.  It  is  true,  that  the  Ufe  of  this 
Inftrument  difcovers  as  it  were  a  new  Creation 
to  us  *,  new  Series  of  Animals,  new  Forefts  of 
Vegetables;  but  he  who  gave  Being  to  thefe, 
gave  us  alfo  Underflandings  capable  of  devifing 
Means  to  aflift  our  Organs  in  the  Difcovery 
of  their  Beauties.  He  gave  us  Eyes  adapted  to 
our  Ufe  to  the  enlarging  of  our  Ideas.  He 
form’d  them  fuch  as  fhould  comprehend  in  a 
Manner  an  Univerfe  at  one  View  ;  and  while 
he  fafhion’d  them  on  this  Plan,  and  confeo^iently 
incapable  of  difcerning  the  minuter  Creatures 
with  which  he  had  peopled  every  Atom  of  that 
Univerfe,  he  gave  Properties  and  Qualities  to\ 
Matters  of  various  Kinds,  capable  of  giving 
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us  occafionally  thofe  Advantages,  which  we 
could  not  otherwife  have  had,  unlefs  at  a  Price 
more  than  they  were  worth  ;  and  he  gave  us , 
at  the  fame  Time  a  Power  of  Underftanding 
equal  to  the  Talk  of  rifing,  from  one  Degree 
of  Knowledge  to  another,  till  we  fhould  ar^ 
rive  at  the  giving  ourfelves  thefe  Afllftances. 

’Tis  thus  we  ought  to  regard  the  Difcove- 
ries  made  by  the  Inflruments,  to  which  our 
Faculties  and  Improvements  have  given  Origin  : 
Yis  to  the  fame  Power  who  created  the  Objects 
of  our  new  Admiration,  that  we  are  ultimately 
to  refer  the  Means  of  our  difcovering  them  : 
let  not  any  Enthufiaft  therefore  accufe  us  of 
prying  deeper  into  the  Wonders  of  Nature  than 
was  intended  for  us.  There  is  nothing  we  dif1 
cover  by  thefe  Aliiftances  that  is  not  a  Source 
of  Praife  ;  nor  is  it  fimply  innocent,  but  meri¬ 
torious,  to  devife  the  Means  of  more  and  more 
Information  in  regard  to  God’s  Works.  Had  the 
Knowledge  of  thefe  minute  Orders  of  the  Crea- 
tion  been  neceffary  to  us,  or  effcntial  to  our 
Well-being,  he  wou’d  have  form’d  the  Means 
of  rendering  them  more  univerfaliy  palpable  ; 
but  many  Things  are  ufeful,  which  are  not  im¬ 
mediately  neceffary  ;  and  in  thefe  we  have  ge¬ 
nerally  the  Means  of  Information  lodg’d  in  us, 
to  be  produc’d  in  their  due  Form,  under  the 
Exertion  of  our  own  Faculties,  inftead  of  an 
iibfolute  and  palpable  Expofition  of  them  be¬ 
fore  our  Senfes. 


i 


The 


Natural  Hi/lory  and Philofophy .  229 

The  Part  of  the  Town  in  which  I  live  has 
the  Advantage  of  being  nearer  the  open  Air 
than  many  ;  and  to  a  Perfon  fond  of  Exercife, 
and  fometimes  in  Danger  of  Sicknefs  from  too 
continued  an  Application  to  Studies  of  the  more 
intricate  and  abftrufe  Kind,  this  was  an  Advan¬ 
tage  by  no  Means  to  be  negledted.  We  na¬ 
turally  afiociate  with  Perfons  of  the  fame  Turn 
of  Mind  with  ourfelves  *,  and  as  this  Quarter  of 
our  general  Scene  of  Bufinefs  and  Buftle,  is  not 
barren  of  Perfons  of  a  philofophick  and  ftu- 
dious  Turn,  it  became  as  eafy  as  agreeable  to 
form  Parties  for  little  Excurfions,  The  Proprietor 
of  thefe  Fields  had  fome  few  Years  fince  made 
a  gravel  Road  for  his  own  private  Ufe  acrofs 
them,  and  it  was  a  Surprize  to  fome  of  the 
Party,  who  frequently  enjoy’d  thefe  little  Air¬ 
ings,  to  fee  a  confiderable  Spot  of  the  new-made 
Terrace,  not  many  Months  after  it  was  laid,  co¬ 
ver’d  with  a  green  Scurff,  while  the  reft  was 
clean.  It  was  a  damper  and  lower  Part  than 
the  reft  which  had  thus  loft  the  Cleannefs  of 
its  Appearance ;  and  as  it  lay  out  of  the 
Reach  of  a  Gardetffer,  the  Matter,  whatever  it 
was,  had  an  Opportunity  of  expanding  itfelf  un~ 
difturbedly. 

The  firft  Obfervation  we  had  made  was 
on  a  little  Tuft  of  it,  not  more  than  three  cr 
four  Inches  in  Diameter.  This  had  ftood  un¬ 
der  the  Shelter  of  fome  high  Grafs  on  one  Side 
of  the  Walk,  and  as  our  Vifits  to  the  Spot 
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were  repeated  almod  every  Day,  it  furpriz’d  us 
to  fee  how  rwiftly  it  expanded,,  itfelf  everyWay, 
except  where  the  Walk  terminated  at  the  graffy 
Side,  It  was  not  a  Week  before  it  had  cover’d 
a  Fiat  of  two  Foot  fquare ;  in  another  half  the 
Breadth  of  the  Walk  was  fpread  with  it,  and 
in  a  Month  it  was  a  fine  foft  and  filky  Car¬ 
pet,  covering  the  whole  Breadth  of  the  gra- 
vell’d  Space,  and  a  Length  equal  to  four  Times 
that  Diameter. 

It  would  not  be  eafy  to  conceive  a  Subftance 
lefs  likely  to  attrad  the  Eye  of  a  common  Ob~ 
ferver  than  was  this.  I  have  feleded  it  as  one 
of  the  mod:  apparently  defpicable  and  inconfi- 
derable  Objeds  that  could  poffibly  occur  ;  by  way 
of  fhewing  that  even  the  mod  defpicable  to 
Appearance  are  not  without  Beauties  worthy  that 
Application  which  alone  can  difcover  them. 
The  Generality  of  Mankind  would  have  judg’d 
this  Produdion  unworthy  even  to  be  trampled 
under  their  Feet,  the  Gardener  would  have  fwept 
it  off,  and  whoever  had  feen  it  would  have  call’d 
it  by  no  better  a  Name  than  that  of  Filth, 
Foulnefs,  Nothing.  It  was  evident  that  it  was 
Something  5  and,  to  the  Perceptions  of  the  Na¬ 
ture  lift,  it  was  as  evident  that  it  mud  have 
feme  regular  Origin:  Equivocal  Generation  is 
abundantly  exploded  :  The  Produdions  of  natu¬ 
ral  Bodies  are  underdood  ;  and  an  Enquiry  into 
the  mod  minute  of  them  is  not  without  its 
Advantages.  -  * 
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There  are  but  three  general  Gaffes  of  natu¬ 
ral  Bodies,  the  Mineral,  the  Vegetable,  and  the 
Animal  ^  to  one  of  thefe  therefore  this  new 
rifen  Something  muft  belong,  of  mineral  Orig:n 
it  could  not  be,  fince  ,  all  the  Bodies  of  that 
Kingdom  remain  at  lead  on  the  Surface  of  the 
Earth,  fuch  as  they  always  were,  and  do  not 
grow  in  this  Manner  in  Places  where  before  there 
were  none  of  them.  The  Want  of  Motion,. and 
the  uninjur’d  bearing  the  Violences  of  treading 
on  it,  feparated  it  from  the  Animal  Kingdom 
as  readily  •,  it  remain’d  therefore  that  it  mud 
be  a  Vegetable.  To  this  none  of  its  appa« 
rent  Qualities  afforded  any  Contradiction  ;  and 
there  was  more  than  the  negative  Proof  as  to 
the  two  other  Series  for  the  determining  it  of 
this. 

Vegetables  have  all  of  them  certain  incom¬ 
municable  and  unalterable  Properties,  the  which 
they  all  enjoy  as  fuch  *,  among  the  Number  of 
thefe  are,  1.  Their  being  produc’d  from  the 
Seeds  of  Bodies  in  all  Refpedts  like  themfelves ; 
and,  2.  Their  being  determinate  and  limited 
in  their  Form.  It  appear’d  then  from  the  mere 
Principles  of  the  Science,  that  what  we  faw  in 
Form  of  this  expanded  Carpet  was  not  one  fepa- 
rate  Plant,  but  a  Congeries  of  feveral ;  and  that 
thefe  had  not  ow’d  their  Origin  to  any  Chance, 
or  unintelligible  Power,  but  had  grown  there  from 
the  Seeds  of  other  Plants  of  the  fame  Kind, 
wafted  thither  by  Wind,  fallen  from  their  parent 
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Tops  among  the  Gravel  at  the  Time  of \  digging 
it,  or  by  fome  other  Conveyance  brought  to  that 
Spot.  Why  of  a  whole  Walk,  of  more  than  a 
Mile  Extent,  only  one  particular  Spot  Ihould  be 
cover’d  with  thefe  Plants,  appear’d  on  the  fame 
Principles  eafy  to  be  accounted  for.  This  fingle 
Spot  was  the  only  one  Ihelter’d  by  the  Accident 
of  a  neighbouring  Rifing  of  the  Ground,  and  by 
the  Height  of  the  Grafs  from  the  Sun  Beams, 
which  fell  with  Violence  on  every  other  Part  of 
the  Expanfe. 

I  have  feveral  Times  had  Occafion  in  the 
Courfe  of  thefe  EfTays  to  obferve,  that  Nature 
allots  an  amazing  Quantity  of  Eggs  in  Animals, 
and  of  Seeds  in  Vegetables,  to  continue  the  Spe¬ 
cies.  Were  thefe  all  to  take  Place,  the  whole 
Earth  mull  be  over-run  with  each  fingle  Kind,  but 
the  greater  Part  of  them  are  devoted  to  De- 
flru&ion  ;  and  ’tis  therefore  that  the  immenfe 
Number  are  created,  that  enough  may  fucceed, 
though  Millions  perifb.  From  whatever  Source 
this  Spot  of  the  Gravel  Walk  was  furnifhed  with 
the  Seeds  of  the  Plant,  there  is  no  doubt  but 
the  fame  Wind  wafted  Millions  of  others  from 
the  fame  Source,  and  drop’d  them  at  Random 
on  the  other  Parts  of  the  Walk,  and  even  on 
the  circumjacent  Area  of  the  Fields  as  plenty 
fully  as  here.  While  Multitudes  were  choak’d  by 
the  Grafs,  or  fcorch’d  to  nothing  at  their  firft 
(booting  by  the  Heat  of  the  full  Sun  :  this  lit" 
tie  Quantity  that  had  fallen  upon  a  fufficiently 
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(haded  and  bare  Spot,  grew  and  propagated  their 

§  t 

Such  were  the  Reafonings  on  this  feemingly 
trivial  Subject,  as  we  one  Evening  furrounded 
it  on  the  Spot :  I  rais’d  a  Quantity  of  it  from 
the  Surface  of  the  Ground,  to  which  it  here  and 
there  adher’d  by  (lender  and  fcarce  perceptible 
Roots,  and  brought  it  home.  On  fpreading  it 
over  a  Piece  of  Paper,  we  found  it  to  be  an 
elegant  Piece  of  Network  of  Nature’s  Weaving. 
Its  Fibres  were  extreamlyTlelicate,  and  they  were 
interwoven  with  one  another  in  an  inexplica¬ 
bly  intricate  Manner:  They  form’d  in  the  whole 
a  loofe  Web  of  an  elegant  and  bright  green,  and 
of  a  fine  velvet-like  Glofs.  We  were  oblig’d  to 
turn  up  the  under  Part  of  it,  to  examine  its  Ve¬ 
getation  *,  and  then  found  that  the  Roots,  mi¬ 
nute  as  they  were,  did  not  proceed  indifcrimi- 
nately  from  every  Part  of  every  Fibre,  but  were 
produc’d  in  Clutters  at  feparate  Diftances.  It 
was  eafy  to  infer  from  this,  that  each  Clutter  of 
thefe  was  properly  the  compofite  Root  of  a  fe- 
perate  Vegetation  ;  and  the  whole  Mafs,  which 
lay  before  us,  compos’d  of  a  Number  of  fuch  An¬ 
gle  Plants  :  but  it  was  impoftible  to  difentangle 
them,  to  know  the  Form  of  any. 

We  fill’d  a  fmall  Veflei  with  the  fineft  Gra¬ 
vel,  we  prefs’d  its  Surface  clofe  down,  and  after 
rendering  it  much  more  even  than  it  was  pofli- 
ble  for  that  of  a  common  Walk  to  be,  we 
fix’d  down  by  little  Weights  the  whole  Cruft 
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of  the  green  Matter,  we  had  pick’d  up  on  the 
Surface  of  the  Gravel,  at  one  Side  of  the  Pot  j 
and  fetting  it  in  a  ftiady  Corner  of  my  own  lit¬ 
tle  Garden,  left  it  to  its  Fate.  I  made  no 
doubt  but  that  among  the  Multiplicity  of  Plants 
which  form’d  this  Cruft,  there  muft  be  many 
with  ripe  Seeds  on  them  *,  and  as  I  had  given 
them  a  better  Soil  than  Accident  could  well  have 
afforded,  and  fet  them  in  all  the  Advantages 
of  a  proper  Expofure,  I  made  no  doubt  that 
feme  of  thofe  Seeds  would  make  their  Way  pro¬ 
perly  from  the  Confines  of  their  Cells  wherever 
or  of  whatever  Kind  they  were,  for  all  this  was 
yet  a  Myftery,  and  falling  on  this  proper  Soil 
would  vegetate  and  by  {hooting  diftindlly  and 
feparately,  give  me  an  Opportunity  of  examin¬ 
ing  the  Form  of  the  Plant  fingly,  which  it  was 
impoffible  to  know  any  thing  of  as  to  its  Figure, 
in  the  confus’d  Clufters  in- which  it  had  hitherto 
offer’d  itfelf  to  the  View. 

f  was  not  deceiv’d  in  my  Expectation.  Seeds 
were  difclos’d,  tho’  too  minute  for  any  Obfer- 
vation  that  cou’d  be  made  under  fuch  Circum- 
ftances,  and  young  Plants  were  produced  from 
them,  The  Quicknefs  of  the  Vegetation  in  thefe 
minute  and  fliort  liv’d  Plants  is  furprizing.  It 
was  not  thirty  Hours  from  the  Time  of  fetting 
the  Cruft,  before  a  Number  of  lmall  Specks 
were  feen  upon  the  Surface  of  the  before  named 
Gravel  ;  on  examining  thefe  by  the  Help  of  a 
final!  Magnifyer,  they  appear’d  to  be  fo  many 
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young  Vegetations,  ail  of  a  round  Form,  and 
uneven  Surface,  and  all  in  a  vigorous  State, 
and  of  a  very  elegant  Colour,  much  brighter, 
and  their  whole  Surface  much  more  glofTy,  than 
that  of  the  Parent  P!ant0 

From  this  Time  I  watched  this  young  Off- 
fpring  with  great  Attention  to  their  full  Period; 
they  encreas’d  in  Diameter  during  the  firft  Day, 
and  a  Part  of  the  fecond  :  at  this  Time  they 
were  of  the  Breadth  of  a  Sixpence,  dill  tolerably 
round  in  the  Contour,  but  the  Edges  indeter¬ 
minate.  They  feem’d  to  be  now  at  their  Matu¬ 
rity,  and  I  took  up  feveral  of  them  for  Obfer- 
vation.  I  was  not  wrong  in  the  Guefs,  thofe 
which  remain’d  foon  convinc’d  me  of  it,  and 
fhew’d  the  Method  of  thefe  Plants  from  fo  many 
feparate  round  Spots,  forming  a  Tingle  irregular 
Expanfe.  On  the  Day  fucceeding  that  of  my 
taking  up  the  firft  of  thefe  for  Examination, 
more  little  Spots  of  green  appear’d  every  where 
between  thofe  which  remain’d  ;  thefe  were  the 
Produce  of  Seeds  ripen’d  in  thofe  very  Plants, 
and  thefe  growing  to  their  Maturity  in  as  ftioft 
a  Space  as  the  firft,  fprinkled  their  Seeds,  which 
grew  in  the  fame  Manner ;  fo  that  by  the  Time  of 
thofe  of  a  third  Generation  coming  to  their  Ma¬ 
turity,  all  which  happen’d  in  about  a  Week,  the 
Plants  of  the  feveral  Seminations  were  fo  clofe, 
that  they  intermingled  their  Branches  with  one 
another,  confounding  and  loofing  their  Forms 
in  one  general  Mafs.  Such  was  the  Progrefs 
I  now 
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now  trac’d  in  the  Plant  of  its  forming  from 
fuch  fmall  and  diftindt  Beginnings  that  filky 
Carpet,  which  at  the  Time  of  our  firft  obferv- 
ing  it  had  overfpread  a  Part  cf  the  Walk, 
and  which  in  a  little  more  cover’d  fo  large  an 
Extent  of  it.  Before  the  whole  of  my  little 
Parcel  was  conne&ed  into  one  fhapelefs  Mafs,  I 
had  Opportunities  of  taking  up  feveral  diftindh 
and  perfedt  Plants  after  the  firft  Parcel,  and  by 
the  whole  found  very  perfectly  the  Form  and 
^Strudture,  as  well  as  the  Frudtification  of  this 
fi nguiar,  tho5  fo  long  negledted  Vegetation. 

As  the  Soil  produc’d  a  Succeffion  of  Plants 
of  all  Growths  and  Sizes,  I  was  foon  led  back 
from  the  Objedts  of  my  firft  Obfervation,  which 
were  the  full  grown  ones,  to  the  earlier  Ru¬ 
diments  of  them,  in  order  to  trace  the  whole 
from  its  Origin  to  its  Period.  I  have  obferved, 
that  the  firft  Appearance  of  this  Plant  is  in  form 
of  a  little  round  Speck  of  green  on  the  Surface 
of  the  Gravel  on  raifing  one  of  thefe,  whofe 
Diameter  was  not  equal  to  that  of  the  Head  of 
a  fmall  Pin,  and  bringing  it  before  the  Micro- 
fcope,  it  appear’d  a  regular  Plant.  '  The  Centre 
of  it  on  the  under  Side  afforded  a  great  Tuft 
of  Fibres  of  a  whitifh  Colour,  and  extream  Mi- 
nutenefs ;  thefe  were  its  Roots :  they  arofe  from 
one  Point  or  Head,  and  diffus’d  themfelves  e- 
very  way  circularly.  From  thefe  rofe  the  Rudi¬ 
ments  of  the  Plant.  This  view’d  on  its  upper 
Side  appear’d  a  Spot  of  a  perfectly  circular  Fi¬ 
gure, 
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gure,  and  very  elegant  Strudure,  It  was  form’d 
of  an  infinite  Number  of  (trait  and  regular  Fi¬ 
bres,  all  fimilar,  all  of  an  equal  Thicknefs,  run¬ 
ning  (trait  like  fo  many  Lines  drawn  by  the  moft 
accurate  Hand  from  the  Center  of  a  Circle  to  its 
Circumference.  Thefe  were  not  a  fingle  Series, 
but  lay  one  over  another  to  a  great  Depth  -3 
there  feem’d  at  lead  ten  or  twelve  Series  of  them. 
Their  Colour  was  the  brighteft  and  livelied  green 
imaginable,  with  fcarce  the  lead  Tincture  of  any 
other  Tinge ;  but  what  they  had,  was  rather  of 
the  yellow  than  the  blue  Cad. 

The  exad  Regularity  of  thefe  in  Length,  and 
confequently  the  determinate  and  even  Edge  of 
the  Circle  form’d  by  them,  Teem’d  fuch  as  cou’d 
have  been  only  made  by  their  having  been  cut 
off  at  the  Circumference  •,  and  what  added  yet 
more  to  this  Appearance  was,  that  they  were  of 
the  fame  Thicknefs  at  the  Extremities  as  at  the 
Rafe  •,  and  as  they  lay  over  one  another  in  fuch 
■  Manner  as  to  form  a  Cake  of  Tome  Thicknefs, 
|el3  their  truncated  Ends  had  an  odd  Figure,  when 
ofi $  the  Verge  of  the  Circle  was  Teen  in  a  fide  Light. 
On  applying  more  powerful  Magnifyers,  it 
was  feen  that  however  diftind  and  determinate 
thefe  Fibres  had  appear’d,  however  perfedly  fe- 
perate  Bodies  they  indeed  were  from  one  ano¬ 
ther,  yet  their  Surfaces  were  drangely  indetermi¬ 
nate  :  Each  Fibre,  when  thus  examin’d,  did  not 
appear  as  is  ufual  in  thofe  of  the  other  larger 
as  well  as  fmaller  Plants,  a  diftind  fimple  Body 
.ft  |  of 
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of  a  rounded  or  flatted  Form,  and  continuous 
and  even  Surface,  but  each  was  feen  to  be  com- 
pos’d  of  a  Multitude  of  other  ftill  vaftiy  more 
minute  Fibres,  and  thefe  not  cover’d  by  any  ex¬ 
ternal  Membrane,  but  loofe  and  laid  together 
in  no  very  com-pa£t  Manner,  The  whole  Surface 
of  each  Fibre  thus  examin’d  was  perfedlly  irre¬ 
gular  :  we  wonder’d  that  the  feveral  Individuals, 
which  compos’d  the  Tuft  or  Plant,  did  not 
blend  together. 

This  Period  of  the  Vegetation  might  have  ap¬ 
pear’d  the  whole  of  the  perfeff  Plant  to  a  mo¬ 
dern  Naturalift  :  but  ’tis  not  by  a  Angle  Obfer- 
vation  of  one  Specimen,  in  one  Angle  State,  that 
we  are  to  expedt  to  come  at  the  Knowledge  of 
Natural  Obje&s.  The  farther  Vegetation  of  this 
Plant  gave  it  a  new  Form  ;  and  I  am  apt  to 
believe  that  this  is  the  Cafe  in  many  of  the  other 
Moflfes  not  yet  trac’d,  and  that  the  Number  of 
Species  has  been  multiply ’d  very  unfairly  by  the 
Error  of  thofe  Authors,  who,  underftanding  them 
to  be  im  per  fed  Plants,  have  contented  them- 
felves  with  their  Form,  without  ever  enquiring 
about  their  Frudtification  *,  and  confequently  have 
taken  every  diflinct  Appearance  of  a  Plant  for  a 
feparate  Species,  and  defcrib’d  the  firfl:  Shoot  of 
this  Kind  under  one  Name,  and  the  fucceeding 
and  more  perfect  Plant  under  another. 

On  tracing  the  Growth  of  this  Angular  Vege¬ 
table  farther,  and  taking  it  up  at  feveral  more 
advanc’d  Periods,  I  found  that  the  Circle  foon 
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encreas’d  in  Diameter  ^  and  as  it  encreas’d,  loft 
its  regular  and  even  Edge  :  this  a  Magnifyer  of* 
very  Email  Power  could  diftinguifb,  as  the  Plant 
was  in  its  Place  of  Growth ;  but  on  laying  it 
before  the  double  Microfcope,  the  whole  appear’d 
in  a  much  clearer  Light.  The  Circle  of  fimple 
Fibres  firft  produc’d  from  the  Seed  of  the  Pa- 
rent  Plant,  and  which  might  at  firft  Sight  have 
pafs’d  for  the  perfed:  Plant  produced  from  them, 
was  now  found  to  be  no  more  than  a  Kind  of 
Bed,  or  foft  Matter,  furnifh’d  by  Nature  to  re¬ 
ceive  and  fupport  the  tender  Branches  of  the 
more  perfect  Part  of  the  Vegetation :  from  the 
Center  of  this  Tuft  there  foon  arofe  four  or 
five  little  Pencils  as  it  were,  of  the  mod  elegant 
and  fine  Hairs,  of  the  fame  Colour  with  the 
Tuft  itfelf,  and  more  diffus’d  at  the  End. 
Thefe  (land  erect,  and  form  a  pretty  Clufter  : 
they  foon  grow  to  a  Height  equal  to  that  of  the 
Semi-diameter  of  the  Tuft,  and  by  that  Time 
the  Tops  become  too  heavy  for  the  feeble  Branch, 
which  fupports  them,  and  they  at  once  fall  flat 
on  the  Tuft,  difperfing  themfelves  every  way 
from  the  Centre,  as  the  original  and  more  fimple 
Fibres  before  had  done.  The  wholeTuft  is  now 
3  cover’d  with  them,  and  the  Plant  affumes  quite  a 
it  new  Form,  and  might  be  eafily  miftaken  for  a 
:  b  diftind  Species.  Inftead  of  a  flat  circular  Tuft, 
fi  it  is  now  a  thick  and  more  elevated  Clufter,  and 
frfij  in  the  Place  of  the  fimple  and  equable  Filaments 
l  that  before  compos’d  it,  it  is  now  form’d  of 


24o  ESSAYS  in  i 

Clutters,  or  Pencils  of  Hairs  as  it  were,  all  com* 
pad  and  clofe  toward  the  Centre,  and  confe- 
quently  (lender  there  at  their  Bafe,  and  from  this 
gradually  unfolding  and  feparating,  and  in  Confe- 
quence  encreafing  theDiameter  of  the  whole  to  the 
very  Verge,  where  they  terminate  each  in  a  loofe 
Bundle  of  fine  Hairs,  or  Fibrils  of  an  unequal 
Length.  The  whole  Original  Tuft  of  the  firft 
Vegetation  is  now  entirely  cover’d  by  thefe,  and 
appears  indeed  no  more ;  and  each  of  thefe 
Clutters  of  Fibrils  forms  a  Body  of  the  Figure  of 
an  inverted  Cone,  the  Point  plac’d  at  the  Centre, 
and  the  Bafe  at  the  Verge  of  the  Tuft. 

From  this  Time  the  Plant  grows  fatter  than 
before,  fo  that  this  new  Form  it  retains  but  a 
very  little  while.  Thefe  conic  Clutters  of  Fibres 
divaricate  at  their  Extremities  each  into  two 
Parts,  and  every  Ramification  after  running  to  a 
little  Length  fingle  is  again  divided,  or  fends  off 
its  Branches  alternately,  on  one  or  the  other  Side. 
The  Plant  was  by  this  Means  foon  enlarged  to  a 
Diameter  equal  to  many  times  that  of  the  ori¬ 
ginal  round  Tuft;  and  tho’  this  continued  in 
Circumfcription  round,  or  nearly  fo,  the  Verge  of 
the  Circle  was  by  no  Means  fill’d  up  or  clofe, 
but  as  the  Branches  the  more  they  extended  in 
Length,  the  more  they  feparated  from  one  ano¬ 
ther  ;  tho’  the  intermediate  Space  were  in  feme 
Degree  fill’d  up  by  the  fide  Ramifications,  yet 
the  Points  of  the  extreme  ones  were  diftant, 
and  there  were  form’d  Indentings  or  Openings 

between 
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between  them,  which  were  but  in  part  fill’d  up 
by  the  lateral  Shoots* 

The  whole  Plant,  in  its  moft  perfedl  State*  ex¬ 
tended  to  a  Diameter  equal  to  that  of  a  Six-pence* 
and  form’d  in  fome  Meafure  a  Reprefentation  of 
a  Star  with  five  and  twenty  Points  or  Rays,  for 
fo  many  were  the  principal  Shoots  from  the  Centre 
of  what  had  originally  been  the  Tuft.  The  Fibres 
of  that  firft  Produdion  from  the  Root,  now  blend¬ 
ed  themfelves  in  fuch  a  Manner  with  thofe  of  the 
Bottom  of  the  Branches,  that  they  became  indi- 
ftinguilhable  from  them,  and  the  whole  form’d 
one  complex  Mafs,  from  the  Verge  of  which  the 
Branches  now  feem’d  to  fhoot  not  from  the  Cen¬ 
tre,  as  they  really  did.  Each  of  thefe  Branches 
gave  Origin  to  many  fubordinate  Ramifications, 
and  all  thefe,  as  well  as  the  main  Trunk,  were 
ornamented  on  each  fide  with  Pencils  of  Fibres, 
perfe&ly  refembling  the  firft  Shoots  from  the 
Centre  of  the  Mals  *,  or,  in  other  Words,  from 
the  Head  of  the  Root.  Each  of  thefe  was  of  the 
Figure  of  truncated  Cone,  and  each  terminated 
i’  in  a  Clufter  of  loofe  Hairs* 

It  is  not  eafy  to  conceive  any  thing  fo  elegant, 
of  |  as  was  the  Appearance  of  the  perfect  Plant  in 
ft, I  this  State,  fair  and  clean,  as  the  Care  taken  of 
in  I  the  Place  in  which  it  grew  had  preferv*d  it,  and 
iio-j  enlarg’d  a  little  by  a  Angle  Magnifyer.  The 
ms  whole  Plant  was  of  the  fame  Form  and  Structure 
of  Parts,  and  that  perfectly  unlike  every  other 
Jf!;i  known  vegetable  Subftance  :  the  Stems  or  Trunks 

•'■A  of  the  main  Branches  were  in  their  moft  folid 
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Part  toward  the  Bafe,  only  a  little  more  compad 
than  in  the  reft  *  they  were  no  where  truly  folid, 
or  of  an  uniform  or  continuous  Subftance,but  made 
up  of  Multitudes  of  green  filky  Filaments  laid 
irregularly  together,  and  fhewing  fuch  Openings 
between  them5  that  it  appear’d  very  furprizing 
that  they  could  at  all  keep  their  Form  :  the  Ra¬ 
mifications  were  yet  of  a  loofer  Structure  than 
thefe,  and  fo  on  to  the  extreme  Tips,  where  the 
Fibrils  were  quite  expanded  and  difcompos’d,  and 
perfectly  refembled  the  Hairs  of  a  fine  Brufh. 
It  cannot  be  wonderful,  that  the  Entangling  to. 
gether  of  the  Multitude  of  thefe  Plants,  fhould 
form  a  wholly  inexplicable  Compages  *,  their  very 
Ramifications  are  of  fuch  a  Nature,  that  were 
they  folid  and  continuous  as  in  other  Plants,  they 
rnuft  yet  on  meeting  be  ftrangely  interlac’d  and 
entangled  with  one  another  ^  but  this  is  not  all, 
for  as  we  fee  it  between  the  Branches  and  the 
original  Fibres  of  the  Tufts  in  the  fame  Plant, 
fo  it  is  between  the  feveral  Branches  of  the  dif¬ 
ferent  Plants ;  for  on  meeting  they  not  only 
mutually  entangle  with  one  another,  but  their 
Texture  being  open,  loofe,  and  form’d  of  fine 
Fibres,  they  break  and  difunite,  and  in  Confe- 
quence  blend  with  one  another,  till  the  Refulc  of 
the  whole  is  a  common  Mafs  of  fibrous  and 
ipungy  Matter,  in  which  the  Form  of  the  Plant 
is  not  at  all  diftinguifhabie. 

What  the  real  and  genuine  Appearance  of  the 
Plant  was,  having  been  thus  trac’d  from  out  the 
Confufion  in  which  thefe  blended  Quaqtities  had 

natu- 
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naturally  involv’d  it  ;  there  yet  remain’d  to  dis¬ 
cover  whence  came  thofe  Seeds,  from  the  fhed- 
ding  of  which  the  new  Plants  arofe,  and  which 
were  evidently  not  dropt  under  the  Plants  which 
had  produc’d  them,  but  thrown  to  a  Diftance 
from  them,  as  the  young  and  diftinCl  Vegeta¬ 
tions  were  always  at  a  considerable  Remove  from 
the  main  Cruft  or  complex  Number,  till  the 
intermediate  frefh  Produ&ions  join’d  them. 

On  viewing  the  Several  Parts  of  the  Ramifica¬ 
tions  of  a  full  grown  Plant,  before  the  full 
Power  of  the  double  Microfcope,  I  discover’d, 
that  though  the  Branches  themSelves  conSifted  of 
mere  Fibres,  without  any  covering  Membrane, 
there  was  the  Appearance  of  Some  kind  of  Film 
or  Skin  in  Some  of  the  Divarications.  On 
tracing  thefe  little  Appearances  farther,  I  found 
they  did  not,  as  I  had  at  firft  fuppos’d,  furround 
any  Ciufter  of  Fibres,  keeping  them  together, 
but  were  fimple  Cafes  placed  between  the  Bafes 
of  thefe,  and  ferving  to  no  vifible  Purpofe, 
This  gave  me  a  Sufpicion  that  they  were  the 
Receptacles  of  the  Fructifications.  They  were 
•  very  numerous,  though  extremely  minute  ;  their 
Form  was  that  of  an  inverted  Cone ;  they  were 
form’d  each  of  a  very  thin  Membrane,  of  a  pale 
yellowifh  green  Colour,  and  their  Cavities  leem’d 
ntn  empty;  their  Rim  was  furrounded  with  a  Kind 
of  Cord,  and  the  Cavity  feem’d  to  penetrate 
m  quite  to  the  Bottom  of  the  Figure. 

It  was  not  without  great  Difficulty  that  I 
\  found  the  Way  to  tear  and  burft  to  Pieces  fe¬ 
ll  2  veral 
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veral  of  thefe  minute  Cafes but  when  that  was 
done,  there  appear’d  in  the  Bottom  of  each 
three  round  Bodies  of  a  brown  Colour,  and  glofiy 
Surface-,  there  were  never  more  nor  ever  lefs  than 
this  Number,  and  the  Bodies  themfelves  had  all 
the  Appearance  in  the  World  of  Seeds,  but  that 
they  were  in  Proportion  to  the  Plant  much  too 
large. 

On  the  fimple  Filaments  which  form’d  the 
Ramifications  that  flood  immediately  over  thefe, 
there  was  thinly  fcatter’d  a  kind  of  Powder, 
which  a  lefs  Power  of  magnifying  had  not  dif- 
cover’d  to  me  5  this  was  of  a  pale  Flefh  Colour, 
and  compos’d  of  regular  oval  Bodies  j  and  by 
its  Arrangement  on  the  Stalks,  had  greatly  the 
Appearance  of  the  Anthers  of  other  of  the  mi¬ 
nuter  Plants.  I  fucceeded  in  diflodging  many 
of  thefe  Globules  on  a  fine  Piece  of  Talc,  and 
many  of  them  were  burft  in  the  Operation.  From 
all  thefe  there  were  forc’d  out  a  fine  Powder, 
which  was  evidently  the  Farina  Fecundans  of  the 
Plant,  and  confequently  thefe  were  indifputably 
the  Anthenas,  the  Globules  of  which  this  Powder 
was  compos’d,  when  examin’d  with  the  higheft 
Power  of  Magnityers,  were  found  to  be,  as  in 
the  Farina  of  the  larger  Plants,  all  firnilar  in  their 
Figure  and  Magnitude ;  they  are  round,  and  not 
fmooth,  but  cover’d  all  over  with  fine  fharp 
Points.  When  view’d  under  the  double  Micro- 
fcope,  thefe  Points  difcover  themfelves  only 
round  the  Edges,  and  the  Convexity  or  the  Glo¬ 
bule  being  undiflinguifhable  becaufe  of  its  Opa- 
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city,  the  Appearance  is  that  of  a  Wheel,  or  fome 
fuch  flat  Body,  of  a  circular  Form,  and  with  a 
dentated  Edge ;  but  when  examin’d  before  the 
iargefl:  Angle  Magnifyer,  in  the  Apparatus  for 
viewing  opake  Objects,  the  Convexity  is  feen, 
and  the  whole  Surface  is  found  to  be  cover’d 
with  thefe  Spines,  which  in  the  other  View  form 
the  Denticulations  at  the  Edges  only.  The  Fa¬ 
rina  of  many  of  the  larger  Plants  is  compos’d  of 
circular  Bodies  dentated  in  this  Manner  at  the 
Edges,  as  feen  by  that  complex  Apparatus  which 
is  the  Microfcope  ufually  employ’d  in  examin¬ 
ing  them,  and  in  aM  Probability  many  at  lead  of 
thefe,  if  .brought  to  the  fame  fair  Examination, 
will  be  found  to  be  echinated  Spheres  of  the 
lame  Kind. 

It  was  eafy  to  conceive  how  the  Globules  of 
this  Farina  fhould  make  their  Way  into  the  hol¬ 
low  Trunk  which  contain’d  the  Rudiments  of 
the  Fruit  of  the  Plant,  whither  the  Antheras 
burfl:  on  their  Pedicles,  or  fell  off  and  became 
entangled  among  the  Fibrils  in  fuch  a  Situation, 
as  if  not  receiv’d  whole  into  the  Cavity,  at  lead 
in  reach  of  difcharging  fo  fubtile  a  Powder, 
which  was  to  burfl  from  them  into  it.  There 
remain’d  therefore  no  doubt  of  this  little  Plant 
being  like  the  greater  Part  of  the  more  minute, 
or  as  they  are  vulgarly  call’d  the  Imperfedl  Ones, 
of  the  Number  of  thofe  which  have  the  Male 
and  the  Female  Organs  of  Fructification  plac’d 
in  feveral  Parts  of  the  Plant.  We  had  fufflciently 
examin’d  the  Male  Parts,  and  it  was  Time  to 
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return  to  the  Female  ones,  which  we  had  dif- 
Jodg’d  from  thefe  Receptacles. 

The  Apparatus  which  had  ferved  to  examine 
Bodies  fo  extremely  minute  as  the  Globules  of 
this  Farina,  could  not  be  wanting  in  Power  to 
fhew  very  diftindtly  every  thing  that  concern’d 
thefe  comparatively  larger  Bodies.  The  double 
Microfcope,  as  they  were  opake,  fhew’d  little 
more  than  their  general  Form,  which  was  a  de- 
prefs’d  fpheroidal  one  :  but  on  bringing  them 
before  the  fingle  Magnifyer,  we  found  each  to  be 
compos’d  of  two  Halves,  join’d  in  the  middle 
by  a  thick  and  prominent  Ring  ;  and  the  whole 
Surface  pierc’d  full  of  minute  Holes.  On  Com- 
parifon  of  thefe  with  the  Globules  of  Farina  mi¬ 
nute  as  they  were,  they  appear’d  greatly  dif- 
proportion’d  to  them  \  and  from  this,  and  many 
Jnftances  of  a  like  Kind,  I  am  confirm’d  in  the 
Opinion,  that  tho’  the  Globules  of  Farina  are 
the  impregnating  Matter,  or  rather  contain  that 
Matter  -9  they  are  not  always  receiv’d  whole  into 
the  Receptacles  of  the  Seeds,  but  burfi:  on  their 
Surface,  and  difeharge  that  yet  infinitely  more 
fubtile  Matter  which  they  contain  upon  the 
Fruit,  whofe  Apertures  feem  calculated  only  to 
receive  fo  fine  a  Subftance.  , 

The  Scrudture  of  thefe  Bodies  confirm’d  the 
Opinion  firft  occafion’d  by  their  Size,  that  they 
were  not  Seeds,  but  Receptacles  of  Seeds.  Ex¬ 
periment  afterwards  evinc’d  tins  in  a  very  hap¬ 
py  Manner,  and  (hew’d  not  only  the  Manner  in 
which  thefe  Plants  are  often  produced  at  great 
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fiances  from  their  Parent  Sources,  but  explain’d 
in  fome  Degree  the  Production  of  a  Number  of 
other  of  the  lefs  perfect  Plants  as  they  are  call'd* 
particularly  of  the  Muffiroom  and  Mofs  Kinds, 
and  their  Appearance  in  Places  where  none  had 
before  been,  and  where  but  for  fuch  an  Explica* 
tion  as  this  little  Objedt  offer'd,  it  is  very  hard 
to  conceive  how  the  Rudiments  of  them  came. 

While  we  were  examining  a  fmall  Slip  of 
white  Paper,  on  which  by  means  of  wetting  it, 
and  preffing  it  down  upon  the  Parts  of  the  Plant 
where  thefe  diflodg’d  Bodies  lay,  we  had  feve- 
ral  of  them  very  luckily  plac’d  for  Obfervation, 
the  whole  became  confus’d,  and  a  Kind  of  Duff 
fpread  itfelf  before  the  Glafs,  and  for  fome  Mo¬ 
ments  impeded  the  Obfervation  :  when  this 
was  over,  we  conftantly  found  one  of  the  Bo¬ 
dies  miffing,  and  the  Surface  of  the  Paper, 
where  it  had  been  before  vacant,  dotted  over 
with  fome  new  Matter,  tho’  very  minute,  yet 
fufficiently  diftinguifhable.  There  is  great  Diffi¬ 
culty  in  managing  thefe  extremely  minute  Bo¬ 
dies,  but  we  at  length  found  a  Way  to  confine 
the  Fruits,  which  we  afterwards  examin’d  in 
fuch  a  Manner,  that  nothing  fhould  be  loft 
in  Confequence  of  their  flying  to  Pieces :  it 
was  in  Effed:  of  this  Caution  that  we  afterwards 
faw  the  whole  Procefs  :  the  Fruit,  when  it  has 
been  impregnated  by  the  Farina,  and  is  fully 
mature,  burfts  at  once  into  two  Parts,  the  Ring 
which  furrounds  it  feparating  in  its  Middle  :  on 
the  Inftant  in  which  the  two  Hemifpheres  are 
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feparated,  they  by  a  fudden  Spring  become  in¬ 
verted  infide  out ;  and  the  Violence  of  the  Mo¬ 
tion,  by  which  this  is  eflfeded,  throws  out  the 
Seeds  with  great  Force.  Each  of  thefe  Bodies, 
while  in  the  globular  State,  is  full  of  the  Seeds 
of  the  Plant,  and  all  this  Quantity  is  difcharg’d 
at  once  into  the  Air  on  the  Inftant  of  the  Inver- 
fion  of  the  Halves  of  the  Capfule.  I  had  ob- 
ferved  not  without  fome  Degree  of  Wonder,  that 
the  young  Plants  produced  from  the  Seeds  of 
the  general  Mafs  were  not  found  clofe  to  its 
Side,  but  at  fome  Diftance  ;  but  in  this,  as  in 
many  other  of  our  Ads  of  Admiration  in  thefe 
little  underftood  Regions  of  Nature,  the  Won¬ 
der  is  mifplac’d  ;  for  when  the  Form  and  Struc¬ 
ture  of  the  Seeds  from  which  thofe  young  Plants 
are  produced  are  known,  the  Miracle  appears, 
that  they  are  fo  near.  Nature  in  Care  for  the 
Propagation  of  many  of  the  larger  Plants,  has 
formM  their  Seeds  for  flying  before  the  Wind 
to  a  confiderable  Diftance  before  they  fall,  by 
annexing  a  kind  of  Plumage  to  them  :  this  is 
the  Cafe  in  the  Thiftles,  and  many  other  of  the 
wild  as  well  as  Garden  Plants ;  but  this  Struc¬ 
ture  which  we  have  been  us’d  to  admire  in 
thefe  larger  Bodies,  is  nothing  when  we  com¬ 
pare  it  with  the  Form  of  thofe  of  this  minuter 
Kind. 

Upon  the  Burfting  of  a  Capfule  of  this  Mofs, 
all  the  Seeds  rife  into  the  Air,  and  float' in  it,  as 
if  too  light  ever  to  fall :  their  Minutepefs  is 
not  the  foie  Caufe  of  this ;  for  when  examin’d 
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!  fingly,  they  are  found  wing’d  with  Down  in  a 
very  different  Manner  from  thofe  of  the  larger 
Plants.  A  fingle  Seed  of  this  Plant,  examin’d 
!  before  the  double  Microfcope,  appears  an  ex- 
i  tremely  minyte  Speck  of  dark  colour’d  Matter, 

I  plac’d  in  the  Centre  of  a  comparatively  large 
1  Sphere  of  the  fineft  Down.  It  is  round  in  its 
j  Form,  and  from  all  Parts  of  its  Surface  there 
%  arife  Plumes  of  this  fine  Matter,  extending  them* 

1  felves  like  fo  many  Rays  every  way,  and  buoy- 
i  ing  it  up.  It  is  not  a  Wonder  that  Seeds  thus 
1  minute  fnould  float  in  the  Air,  in  the  Manner 
|  of  thofe  Motes  which  we  difcover  in  a  Sunbeam 
1  let  into  a  dark  Room  ;  and  that  they  fhould 
I  be  carried  to  ever  fo  great  Diflances,  or  fuf- 
I  pended  for  ever  fo  long  a  Time  in  it.  The 
r  Wonder  is  rather,  what  makes  them  fubfide  at 
at  all.  This  Provifion,  however,  Nature  has 
;,t  made  for  the  Produflion  of  the  Plant,  that 
wherever  they  do  fall,  there  they  remain.  The 
u3  Fnds  of  all  the  Plumages  are  of  a  bearded 
;  Strufture,  fo  that  wherever  they  touch  the  Ground 
m  they  lay  hold  of  it ;  and  if  the  Air  be  (till,  they 
[•:  remain  in  their  Place  till  the  Dews  waffi  them 
\W  away,  and  leave  the  Seed  loofe  upon  the  Ground 
it  to  vegetate. 

ill  The  View  of  a  Ray  of  Light  let  into  a 
darkned  Room  through  a  little  Crevice,  fhews  us 
it  that,  though  we  do  not  difcover  it  under  the 
common  Circum fiances,  every  Part  of  the  Air 
is  full  of  dancing  Atoms  ^  thefe  Seeds  may, 
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from  their  Lightnefs  and  extreme  Minutenefs, 
very  well  be  of  the  Number  of  thofe  floating 
Bodies,  tho’  not  vifible  to  us :  they  are  pro* 
duc’d  in  aimed  infinite  Numbers  by  only  a 
Angle  Plant ;  and  as  they  are  thus  carry’d  about, 
and  are  occaflonally  dropping  to  the  Ground,  tho* 
Millions  of  them  fail  by  falling  on  improper 
Places,  fome  will  fucceed  ;  and  thefe  will  be 
enough  in  Number  to  furnifh  the  Air  with  Seeds 
for  future,  and  produce  thofe  perhaps  very  diflant 
Progenies. 

We  wonder  to  fee  Modes  appear  on  Walls, 
and  Fungufles  of  particular  Kinds  on  decay’d 
Timber  in  our  Houfes,  as  well  as  out  of  them. 
The  Seeds  of  thofe  Species  of  Mofs  and  Mufli- 
rooms  which  have  been  difeover'd  are  extremely 
minute  *,  thofe  of  thefe  particular  Kinds,  which 
furprize  us  thus  with  their  extraordinary  Appear¬ 
ance,  have  not  yet  been  feen  *,  they  may  be, 
fo  far  as  we  know,  fuch  as  thofe  of  this  Mofs, 
and  if  they  be,  the  Wonder  of  the  Appearance 
of  the  Plants  from  them  in  any  Place  where 
there  is  a  proper  Soil,  if  it  may  be  fo  call’d, 
and  Expofure,  ceafes. 
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ESSAY  XIII 


On  the  Form  of  a  frefh-water  Infeffi,  and  its 
Manner  of  Feeding . 


HE  feveral  Ranks  of  living  Creatures 


JL  feem  in  a  continual  and  even  natural 
State  of  Depredation  one  upon  another.  We 
fee  it  in  the  larger  more  confpicuoufly  *,  but  it 
is  moil  abundantly  fhewn  in  the  more  minute, 
when  we  have  the  Curiofity  and  the  Opportu¬ 
nities  for  examining  them.  The  Wolf  feeds  on 
the  Sheep,  the  Lyon  on  the  Wolf;  the  Wren 
feeds  on  the  Worm,  and  is  itfelf  eaten  by  the 
Hawk:  and  fo  on  through  the  whole  Race  of 
the  carnivorous  Animals,  whether  they  be  of 
the  quadrupede  or  winged  Tribes.  But  this  is 
little  in  Comparifon  to  what  the  lead  Drop  of 
{landing  Water  fhews  to  the  inquifitive  Exa¬ 
miner,  in  Myriads  of  different  Creatures  roving 
in  it  as  a  Sea,  and  feeding  in  their  feveral 
Degrees  on  one  another. 

A  little  accidental  Hollow  in  one  of  the  broad 
Stones,  with  which  the  Area  of  the  hinder  Part 
of  my  Houfe  is  pav’d,  detain’d,  after  a  hafty 
Shower,  about  four  or  five  Spoonfuls  of  Wa¬ 
ter.  I  had  the  Curiofity  to  examine  whether 
in  this  Fluid,  as  immediately  falling  from  the 
Clouds  there  were  any  living  Creatures  ;  and 
the  Experiment  confirm’d  the  Affertions  of  thofe 
who  have  affirm’d  that  there  are  not.  I  left  it 
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undidurb’d  about  four  Days :  in  this  Time  a 
great  Part  of  it  was  evaporated  ;  though  the 
fhaded  and  dill  Place  had  prevented  it  from  all 
going,  as  it  would  have  done  if  expos’d  to  the 
free  Air  and  Sun.  The  Remainder  of  it  was  no 
longer  cleat  and  pellucid  as  it  had  been  at  fird,. 
it  was  cover’d  with  a  Skin  or  Film,  and  its 
whole  under  Part  foul,  with  a  Variety  of  Mix¬ 
tures.  I  took  up  a  fmall  Quantity  of  it  in  one 
of  thofe  concave  Glades,  which  are  a  Part  of 
the  Apparatus  of  the  double  Microfcope,  and 
applying  one  of  the  fmaller  Magnifyers,  didin- 
guifh’d  in  an  Indant  feveral  Animalculse,  not 
of  the  fmalled  Kind,  fwi mining  about  very  nim¬ 
bly  in  it.  On  encreafing  by  degrees  the  Power 
of  the  Apparatus,  by  changing  the  Glades  from 
thofe  of  lefs  to  fuch  as  had  more  and  more 
additional  Power,  a  fecond  difcover’d  to  me 
another  Race  of  fmaller  Creatures,  not  didin- 
guifhable  to  the  fird  ;  a  third  fhew’d  two  more 
diftindt  Series,  which  were  invidble  under  even  t 
the  encreas’d  Power  of  the  fecond  Apparatus  ;  I 
and  the  greated  Power  of  the  Indrument,  while  j 
it  gave  but  a  very  indidindt  View  of  the  larger  I 
Series,  difcover’d  a  Race  fmaller  than  all  the  1 
red,  and  more  lively  than  any. 

It  is  thus  that  the  Powers  of  the  Indrument  | 
ought  always  to  be  varied,  and  adapted  to  the 
particular  Object  of  the  Enquiry  ;  nor  are  we 
to  pay  much  Regard  to  the  inexperienced  Per-  : 
fon,  who,  ignorant  of  this,  difputes  the  Exift-  t 
ence  of  Things  feen  by  others,  becaufe  his  own 
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Talents  are  not  fufficient  to  lead  him  into  the 
Road  to  the  Obfervation,  It  is  not  only  a  dif¬ 
ferent  Power  in  the  Apparatus,  that  will  hide 
or  difcover  the  fame  Obje<ft  in  the  fame  Fluid ; 
even  fo  apparently  trivial  a  Circumftance  as  a 
different  Proportion  of  Light  under  the  fame 
Apparatus  will  perfectly  fhew,  or  totally  con¬ 
ceal  an  Objedl  that  exifts  in  the  Subfiance  to  be 
examin’d.  There  are  many  of  the  mod  lingular 
Subje&s  of  our  Obfervation  which  are  fo  delicate 
in  their  Frame,  that  they  are  pervaded  totally,, 
and  therefore  loft  to  View  in  a  full  Light,  while  a 
more  partial  one  fhews  them  in  Exiftence  and  in 
Motion  >  fo  that  while  a  Man  of  Probity  is  cen- 
fur’d,  becaufe  the  unequal  Examiner  does  not  fee 
what  he  points  out  to  him  ;  perhaps  if  he  were 
prefent,  the  whole  would  be  fhewn  by  a  flight 
Turn  of  the  Speculum. 

I  obferv’d  in  this  Inftance,  as  in  all  others, 
that  Nature  regards  her  Proportion  in  Num¬ 
bers  on  the  Plan  of  the  Size  of  the  Individual. 
The  largeft  Infedls  are  ever  the  feweft;  and  the 
others,  as  they  decreafe  in  Size,  offer  more  and 
more  in  Numbers,  till  of  the  laft,  or  loweft  to 
which  our  Powers  of  Magnifying  will  lead  us, 
there  are  Myriads  to  one  of  the  larger.  The 
Quantity  of  three  Drops  of  the  Water  from  this 
little  Puddle,  fhew’d  me  in  this  Manner,  under 
different  Powers  of  viewing  it,  no  lefs  than  five 
Orders  of  Beings  all  full  of  Life,  all  feeming 
to  enjoy  that  Life  in  the  happieft  Manner, 
and  all  perifhing,  or  in  Danger  to  perifh  every 
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Inftant  by  one  another,  yet  no  more  confcious 
of  this  than  of  the  inevitable  Deftru&ion  of  all 
together  from  the  Evaporation  of  the  Water. 

I  firft  adapted  the  Magnifyers  of  Iargeft  Power 
to  the  Enquiry  into  the  Nature  and  CEconomy 
of  this  numerous  Hoft.  They  fhewed  me  very 
diftin&ly  the  Myriads  of  the  moft  minute  Spe¬ 
cies  ;  and,  tho9  lefs  diftin&ly,  gave  me  a  Sight 
of  thofe  of  two  or  three  of  the  larger,  as  they 
pafs’d  occafionally  by  *,  tho9  the  Area  they  took 
in  was  fo  fmall,  as  feldom  to  keep  any,  ex¬ 
cept  thofe  of  the  fecond  Order,  in  Sight  a  Mo¬ 
ment  together.  The  Life,  Spirit,  and  Vivacity 
of  the  lead  of  thefe  Creatures  was  amazing ; 
they  were  in  continual  Motion,  and  that  in  all 
Directions,  with  equal  Eafe  and  Rapidity.  They 
were  in  Shape  exactly  round,  and  of  an  Ap¬ 
pearance  fo  delicate  and  tender,  that  it  is 
not  a  Wonder  they  have  efcap’d  the  Sight  of 
many,  who  have  thought  they  examin’d  thefe 
Fluids  carefully.  In  a  full  Light  they  totally 
difappear,  their  thin  and  perfectly  tranfparent 
Forms  blending  as  it  were  with  the  Water  in 
which  they  fwim ;  in  a  more  advantageous  De¬ 
gree  of  it,  all  that  is  difcover’d  is  often  no  more 
than  the  Appearance  of  a  thin  and  extremely 
fine  Line,  marking  the  Circumference  of  a  Cir¬ 
cle,  which  would  never  be  fuppos’d  to  have  any 
Title  to  be  thought  animated,  but  that  it  is 
eternally  changing  Place,  and  that  with  a  very 
rapid  Motion.  When  the  utmoft  Advantage  of 
Degree  of  Light  is  given,  which  is  when  the 
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Speculum  is  fo  turn’d  aflant,  that  but  a  very  lit¬ 
tle  Light  is  refie&ed  upon  the  Plate  on  which  it 
lies.  We  difcover  this  not  to  be  a  mere  empty 
Circumference.  What  appear’d  only  the  Outline 
of  a  flat  Figure,  is  now  feen  to  be  a  globular 
Animal.  We  diftinguifh  fomewhat  of  the  Top, 

;  and  the  Defcent  of  the  Side,  and  find  that  it  is 
a  Creature  of  a  perfectly  fpherical  Form  and 
pellucid  Structure,  feeming  compos’d  of  nothing 
more  than  a  very  thin  and  delicate  Membrane 
diftended  with  Water,  but  having  in  its  Centre 
£  a  few  oblong  or  roundifh  Spots.  Thefe,  when 
a  clofely  examin’d,  appear  to  be  the  Inteftines  ; 
they  ufually  occupy  about  a  fixth  Part  of  the 
Cavity  of  the  Body,  and  feern  of  a  fomewhat 
firmer  and  more  denfe  Strudure  than  the  reft. 
On  the  under  Part  of  the  Body,  for  the  fame 
Surface  of  it  is  while  the  Creature  lives  always 
carry’d  uppermoft,  is  fituated  the  Mouth  ;  this 
is  only  to  be  diftinguifh  3d  by  taking  an  Op¬ 
portunity  when  one  of  them  is  by  any  Acci- 
>L  dent  turned  over,  which  often  happens  *,  it  is 
yj  an  oblong  Slit,  large  in  Proportion  to  the  Body 
k  of  the  Creature,  and  communicates  with  the 
Inteftines  :  they  may  be  trac’d  indeed  in  a  Line, 
taking  their  Origin  from  this  Aperture,  and  con¬ 
tinuing  their  Courfe  in  a  ftrait  Direction  to  the 
midft  of  the  Body,  where  they  extend  and  di¬ 
varicate  themfelves  into  leveral  Portions,  and  at 
length  form  that  Congeries  which  is  lo  diftin- 
guifhable  thro*  the  Skin,  and  from  every  Part 
of  the  Animal. 
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Thefe  are  the  minuteft  Portions  of  Matter 
which  our  beft  Apparatus  of  Magnifyers  are 
able  to  difcover  to  us  •,  yet  that  there  mufl  be 
fmaller  is  evident,  fince  thefe  mult  have  Food, 
and  Nature  which  has  given  them  Mouths  and 
Inteftines  to  take  in  and  digeft  that  Food, 
would  not  have  them  deftitute  of  it.  How  mi¬ 
nute  the  Portions  of  Matter,  whether  they  be 
Animals,  or  of  whatever  other  Kind  on  which 
thefe  Devourers  feed,  muft  of  Neceffity  be,  is 
evident  from  this,  that  thofe  Glaflfes  which  can 
fhew  the  Mouths  of  thefe,  and  can  even  difcover 
the  Forms  of  thofe  Mouths,  and  make  them  of 
fome  considerable  Extent,  do  not  give  any  Sight 
of  them. 

It  is  diftinguifhable,  that  the  whole  Aperture 
of  the  Mouth  in  this  Species  is  Serrated  in  the 
Manner  of  the  Sides  of  the  Beak  of  a  Duck,  the  j 
Serratures  in  all  Probability  Serving  the  Creature  i 
as  Teeth.  For  the  reft,  the  whole  Animal  is  a  I 
floating  pellucid  Globule,  which  can  fo  well  be  i 
compared  to  nothing  in  the  World  as  to  thofe  j 
Bladders  blown  by  Children  from  Soap  Suds,  s 
It  appears  as  thin,  as  transparent,  and  as  tender,  ,  • 
only  the  Cavity  is  not  quite  vacant,  becaufe  of  jj 
the  Inteftines.  This  Species  of  Animalcula  was 
by  much  the  moft  numerous  in  the  Fluid  I  had  J 
now  to  examine,  they  Swam  about  in  it  indeed  | 
in  Myriads,  and  Seem’d  to  enjoy  themfelves  with  j| 
great  Jollity,  feuding  from  Part  to  Part  with  1 1| 
the  utmoft  Agility,  rolling  and  turning  them-  i. 
Selves  over  at  Pleafure  *  and  when  their  Golfers  * 
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were  fo  thick  as  to  impede  one  another’s  Mo¬ 
tions,  throwing  themfelves  over  their  Heads, 
creeping  under  the  whole  Range,  forcing  their 
Way  through  the  rnidft,  or  wheeling  round  the 
whole  duller  with  a  furprizing  Rapidity.  It 
was  not  only  that,  the  Microfcope  could  dif- 
cover  nothing  for  them  to  eat,  that  would  in¬ 
duce  one,  were  the  Suppofition  natural,  to  ima¬ 
gine  they  liv’d  without  it,  they  never  Hop’d  to 
feize  or  fwallow  any  thing.  Motion  ieem’d  their 
great,  indeed  their  foie  Delight,  and  that  Mo¬ 
tion  was  i-ncefiant,  in  all  Forms  and  Directions 
backward  and  forward,  to  one  Side  and  to  the 
other,  in  Angles  circularly,  and  in  a  thoufand 
other  Directions  in  the  Space  of  a  fingle  Mo¬ 
ment. 

Though  it  was  impoflible  to  difcGver  that 
thefe  Creatures  eat,  it  was  equally  impoffible  to 
mifs  the  Obfervation  that  they  were  eaten.  It  had 
at  firft  appear’d  furprizing  that  Nature  produc’d 
fuch  amazing  Multitudes  of  thefe  to  over  run 
the  whole  Extent  of  the  Matter,  and  croud  up¬ 
on,  incommode  and  ftarve  one  another ;  but 
it  foon  appear’d  on  the  contrary,  when  we 
faw  the  Devaftation  that  was  made  among 
them  by  the  next  Order  in  Size,  and  in  fine 
by  all  the  feveral  Kinds  of  larger  Animalcules 
that  inhabited  the  fame  Fluid,  that  the  Won¬ 
der  was  how  any  Number,  ever  fo  great,  cou’d 
fupply  fuch  Multitudes  as  thefe  found  neceffary 
for  their  Support,  how  any  Provifion  cou’d  be 
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made  for  keeping  up  the  Species  amidft  fuch 

univerfal  Deftrudtion. 

Thefe  jovial  Creatures  I  found  were  the  com¬ 
mon  Prey  of  every  thing  larger  than  them- 
felves,  they  were  furnifh’d  with  no  Weapons  of 
Defence,  they  had  no  Apprehenfion  of  the  ap¬ 
proaching  Slaughter;  and  indeed  they  feem’d  of 
no  Ufe  in  the  Ranks  of  Beings,  but  to  pick  up 
Food  difpers’d  in  Atoms,  too  minute  for  the 
Attention  of  Creatures  of  fuperior  Size,  and  by 
their  own  Digeftion  to  prepare  it  for  the  Nou- 
rifliment  of  the  others.  This  might  appear  a  very 
hard  Lot  5  but  the  utter  Infenfihility  of  the  Crea¬ 
ture  itfelf  to  it,  takes  off  the  whole  Severity. 
There  does  not  feem  an  Animal  in  the  whole 
Creation  that  enjoys  its  Period,  fhort  as  it  is,  with 
more  jollity  than  this  *,  Life  is  one  continued 
Dance  and  Sport,  and  at  its  Termination  it  finks 
in  a  Moment  into  that  Nothing  out  of  which  it 
knows  not  how  it  arofe. 

The  fecond  Order  of  Inhabitants  of  the  Fluid 
under  Examination,  were  diftinguifhable  enough 
under  the  fame  Apparatus  with  that  which  had 
been  us’d  for  thefe  ;  but  the  Area  it  took  in  was 
fo  fmall,  that  a  Combination  of  fomewhat  Id's 
Power  was  fufficient  and  more  agreeable.  Under 
thefe  Glaffes  we  had  an  Opportunity  of  feeing 
many  of  the  Animalcules  cf  the  fecond  Series  at 
once  whereas  it  was  before  but  by  Accident 
that  we  got  a  Sight  of  one,  and  that  ufualiy  but 
for  a  Moment,  the  Area  taken  in  being  fuch, 
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that  the  Creature  was  on  its  firft  Motion  out  of 
it.  We  had  now  a  fair  Opportunity  of  contem¬ 
plating  the  Forms  of  thefe,  and  found  them  fur- 
prizingly  conftru&ed ,  and  of  Figures  and  Pro¬ 
perties  before  wholly  unknown, 

Thefe  Animalcules  of  the  fecond  Series  were 
not  of  a  fpherical  Figure,  like  thofe  of  the  firft, 
though  of  a  circular  Circumference.  They  are  as 
pellucid  as  the  others,  and  like  them,  under  a 
too  ftrong  Light,  either  quite  difappear,  or  fhew 
only  the  Line  that  marks  their  Circumference. 
When  examin’d  under  the  proper  Advantages, 
we  found  them  to  be  io  many  regularly  figur’d 
Lumps,  or  Maftes  of  a  gelatinous  Matter,  endu’d 
with  Life  arid  Motion,  and  employ’d  continually 
in  Search  of  Food. 

The  Figure  of  this  Creature  is  that  of  a  low 
Cone^  with  a  very  broad  Bafe,  and  an  obtufe 
Summit.  The  Body  is,  in  Confequence  of  this 
Form,  thiekeft  in  the  middle,  and  gradually 
thinner  to  the  Edges ;  and  it  is  confequently  alfo 
lefs  tranfparent  in  the  middle  than  elfewhere. 
Its  Colour  is  a  very  pale  pearly  blue,  and  its 
whole  Body  is  almoft  continually  in  a  tremulous 
Motion.  It  feems  a  mere  loole  Jelly  5  and  as  the 
Membrane  which  enclofes  it  is  too  delicate  for 
the  fharpeft  Sight,  thus  affifted,  to  diftinguifb, 
one  wonders  that  the  Mafs  is  capable  of  keeping 
its  Form.  In  the  midft,  thro’  the  Thicknefs  of 
the  moft  elevated  Part,  and  the  circumjacent 
Sides,  are  feen  the  Inteftines  *,  they  are  very  firm- 
pie,  compos’d  oY  a  few  Volutions,  and  of  a 
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fomewhat  darker  Colour  than  the  reft.  Toward 
the  Sides,  or  Edges,  the  Body  grows  thin,  and 
the  Creature  has  a  Power  of  moving  it  about  in 
a  vibratory  Manner  at  its  Pleafure.  In  order  to 
get  a  more  diftindl  View  of  this  Species,  we 
were  oblig’d  to  get  fome  of  them  in  a  more 
minute  Portion  of  the  Fluid  between  two  very 
thin  Flakes  of  Talc,  on  the  turning  of  which 
under  the  Microfcope,  we  became  able  to  fee 
the  under  Surface  of  the  Body,  which  as  the 
Creature  never  turn’d  itfelf  up  in  any  of  its 
Motions,  it  was  impoftible  to  do,  only  by  look* 
ing  down  upon  it  as  in  Motion,  in  a  larger 
Quantity  of  the  Fluid. 

On  Examining  the  under  Part  in  this  Man* 
ner,  we  found  that  it  was  not  plain  or  flat,  as 
might  have  been  imagin’d,  but  hollow’d  up  to 
the  Centre,  where  was  plac’d  the  Mouth.  It  was 
only  by  a  narrow  circular  Rim,  that  it  touched 
the  Glafs,  or  the  Bottom  of  whatever  elfe  it 
crept  upon ;  from  this  Part  the  Body  rofe 
higher  and  higher  to  the  Centre,  fo  as  to  form 
a  Conic  hollow,  anfwerable  to  the  Form  of  the 
upper  Surface ;  and  the  Creature  now  there¬ 
fore  appear’d  not  that  folid  Mafs  of  Jelly  we  i 
had  imagined,  but  of  a  much  more  Angular 
Form. 

The  Mouth,  which  was  plac’d  in  the  Centre 
of  this  Hollow,  was  of  a  round  Shape ;  and  from 
its  Centre  there  was  produc’d  an  oblong  Cylin- 
drick,  and  fharp  pointed  Body,  which  was  evi¬ 
dently  a  Probofcis  or  Trunk,  like  that  of  the 
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many  others  of  the  Infect  Kind  which  live  by 
Su&ion  ;  this  we  perceiv’d  was  capable  of  being 
lengthned  and  fbortned  at  the  Creature’s  Plea- 
fure,  and  even  as  it  was  protruded,  we  could  fee 
a  circular  opening  all  round  its  Bafe,  and  within 
the  Verge  of  the  Mouth,  which  did  not  appear 
at  other  Times. 

The  whole  under  Surface  of  the  Body  of  this 
Animalcule  was  fmooth  and  glofiy  as  the  upper, 
and  its  Subftance  had  the  fame  gelatinous  Ap« 
pearance  ^  we  could  alfo  trace  the  Inteftines  in 
this  View  much  better  than  in  that  from  above, 
the  Covering  of  Fldh  on  the  upper  Part  being 
thicker  than  on  this.  We  could  here  trace  a  Kind 
of  CEfophagus,  pairing  from  the  hinder  Part  of 
the  Mouth  to  them  ;  and  cou’d  d j [cover  that  after 
forming  a  Bag  or  Sack  at  the  Bottom  of  this 
Paflfage,  they  ran  out  into  a  little  Length  with  a 
few  flight  Volutions,  and  fent  out  on  each  Side 
feveral  Appendages  of  the  Nature  of  the  Caeca* 
or  blind  Guts  of  Quadrupeds,  and  more  parti¬ 
cularly  of  the  Fifli  Kind. 

What  was  a  very  lucky  Circumftance  in  our 
Favour  was,  that  the  Animalcule  on  which  we 
made  this  Obfervation  continu’d  ftill  living.  We 
had  obferv’d  from  the  Beginning  fomething  like 
a  fring’d  Edge  to  the  Circumference  of  the 
Body  :  on  direfling  the  Eye  that  Way  more 
determinateiy,  we  found  there  a  Circumftance 
more  worth  our  remarking  than  all  that  we 
had  feen  before.  The  whole  Edge  was  indeed 
fringed,  but  this  Fringe  inftcad  of  confifting  of 

S  3  mere 


262  ESSAYS  in 

mere  Fibrils,  as  we  had  imagined,  we  now  found 
to  be  a  Series  of  Arms  or  Legs,  by  which  ever 
Name  it  may  be  moft  proper  to  call  them,  for 
they  ferv’d  to  the  Purpofes  of  both.  The 
Number  of  thefe  was  amazing  ;  it  was  fcarce 
poilible  to  attempt  a  Calculation,  partly  from 
their  extreme  Minutenefs,  and  partly  from  their 
being  continually  in  Motion.  The  neareft  Ap¬ 
proach  I  could  make  toward  it  was,  by  making 
fometHing  like  an  Ennumeration  of  thofe  which 
were  plac’d  on  what  I  took  to  be  one  fixteenth 
of  the  Circumference;  thefe  could  not  be  Id's 
than  feventy,  fo  that  the  Number  of  the  whole 
muft  undoubtedly  be  confiderably  more  than  a 
Thoufand.  *  -  ’ 

Thefe  Legs  are  all  of  the  fame  Length,  and 
their  Motion  is  fimple,  merely  of  the  vibratory 
Kind,  and  that  confifting  of  only  the  drawing 
them  in,  or  expanding  them  out.  When  per¬ 
fectly  drawil  in,  they  cover?d  two  thirds  of  the 
Surface  of  the  Body,  between  the  Verge  and  the 
Mouth ;  but  as  the  Sides  themfelves  had  alfo  a 
Power  of  bending  inwards,  the  Creature  by  this 
Means  cou’d  throw  them  fo  much  forwarder 
toward  the  Centre,  and  by  that  Affiftance  cou’d 
make  them  reach  to  the  Verge  of  the  Mouth, 
or  without  throwing  them  upwards  to  it,  cou’d 
by  directing  them  merely  horizontally,  make 
them  meet  one  another  at  their  Points,  and 
form  a  Kind  of  open  Floor,  under  the  large 
Jdqllow  of  the  lower  Part  of  the  Body. 
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On  fuffering  the  Creature  to  walk,  by  re¬ 
moving  the  Plates  of  Talc  to  a  fomewhat  larger 
Diftance,  we  cou’d  difcover,  that  though  it  us’d 
fome  of  the  Limbs,  by  whatever  Name  they  are 
to  be  call’d,  to  this  Purpofe,  it  did  not  employ 
them  all  about  it,  for  while  it  walk’d  by  means 
of  about  a  fixth  Part  of  them,  as  nearly  as 
cou’d  be  guefs’d,  the  reft  were  directed  horizon¬ 
tally  outward,  and  ftill  form’d  that  Kind  of 
Fringe  which  we  had  firft,  and  at  all  Times  feen 
about  the  Body. 

When  we  had  thus  far  inform’d  ourfelves 
of  the  Stru&ure,  and  feveral  Parts  of  the  Crea¬ 
ture,  we  return’d  to  our  firft  Scene  of  Obfer- 
vation,  the  fomewhat  larger  Quantity  of  Water 
in  which  feveral  of  this  Species  were  fwimming 
more  at  Liberty,  and  performing  the  feveral 
Offices  of  Life.  The  firft  Obfervation  we  made 
on  this  Occafion  was,  that  heavy  and  unweildy 
as  this  Creature  leem’d,  it  was  not,  as  we  had 
imagin’d,  doom’d  folely  to  creep  upon  the  Bot¬ 
tom;  the  Limbs,  which  we  had  already  feen 
acting  in  the  double  Capacity  of  Arms  and  Legs* 
now  aftum’d  a  third,  and  were  employ’d  occa- 
cafionally  alfo  for  fwimming.  The  Creature, 
though  it  often  crept  upon  the  Surface,  oc- 
cafionally  rais’d  itfelf  up  into  the  mid  Fluid^ 
and  by  the  Vibrations  of  a  fmall  Number  of 
thefe  Appendages  fupported  itfelf  there,  while 
the  reft  were  deftin’d  to  other  Employment. 
It  was  in  all  Pofitions  we  found  that  thefe  Fila¬ 
ments  were  but  partially  employ’d  in  the  Motions 
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of  the  Creature  *,  the  greater  Number  always 
remaining  at  Liberty  for  Offices  of  no  lefs  Im¬ 
portance. 

This  Animalcule  we  foon  difcover’d  was  the 
profefs’d  Deftroyer  of  the  other  fmall  Species  we 
had  before  been  looking  at :  its  whole  Bufinefs 
of  Life  feeiir  d  indeed  to  be  Eating  *,  and  the 
unguarded  and  undefended  Nature  of  the  other 
fupply’d  itfelf  fo  freely,  that  it  appear’d  wonder¬ 
ful  the  Appetite  cou’d  continue.  Had  the  Crea¬ 
ture  ever  eaten  the  whole  of  the  Animals  it 
deftroy’d,  it  would  have  been  impoffible  to  have 
found  Capacity  for  the  Quantity,  but  it  only 
fucks  the  Juices,  and  thefe  feem  in  very  fmall 
Portion  in  each. 

The  Methods  of  DeflrudHon  ufed  by  this  Bead 
of  Prey  were  various,  but  equally  definitive; 
fometimes  it  attack’d  them  on  -Foot,  or  as  it 
walk’d  along  the  Bottom  ;  fometimes  it  drew 
them  in  as  it  (rood  motionlefs,  and  fometimes 
flick’d  them  up,  as  it  diverted  itfelf  in  Equili- 
brio.  In  which  ever  Pofture  it  remain’d,  the 
Bufinefs  of  Deftrudlion  went  on  in  the  fame  De¬ 
gree  ;  and  what  was  more  cruel,  the  Creature 
feem’d  independantly  of  its  Pleafure  in  Eating, 
to  make  a  Diverfion  and  Pa  (lime  of  the  taking 
them. 

In  Things  of  fuch  extreme  Minutenefs  as  the 
Arms  of  this  Creature,  efpecially  as  they  are  alfo 
in  continual  Motion,  it  is  impoffible  to  difcover 
their  minuted:  Appendages  ;  it  appear’d  how¬ 
ever  to  Experiment,  tho5  we  could  not  make  it 
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an  Objedt  of  Sight,  that  thefe  Arms  or  Legs 
were  furnifh’d  not  only  with  a  Kind  of  Claws, 
but  with  Hooks  or  fome  other  Inftruments  cal¬ 
culated  for  the  fame  Purpofe,  for  wherever  they 
touch’d  the  Prey  it  never  efcaped.  I  have  ob- 
ferved,  that  whatever  Ufe  the  Creature  made  of 
thefe  Limbs,  as  to  maintaining  itfelf  in  its  Pofi- 
tion,  or  changing  Place,  there  were  frill  the  far 
greater  Part  of  them  at  Liberty  for  other  Offices. 
Thefe  were  always  employ’d  in  feizing  and  con¬ 
veying  the  Prey  to  the  Mouth. 

We  firft  obferv’d  the  Manner  of  its  taking 
them,  as  it  flood  motionlefs  on  the  Bottom  ; 
we  could  difcover  on  this  Occafion,  that  the 
Verge  or  Rim  of  the  Body  did  not  of  itfelf 
touch  the  Glafs,  but  was  fupported  at  fome  little 
Height  from  it,  by  about  a  fixth  Part  of  the 
Legs,  and  the  Water  had  a  PaiTage  under  it. 
In  this  Situation,  the  reft  of  the  Limbs  were 
flretch’d  out  to  their  full  Length  in  a  horizon¬ 
tal  Diredlion,  and  form’d  the  Fringe,  mention’d 
before,  all  round  the  Verge  of  the  Body;  as 
the  leffer  Animalcules  were  continually  in  Mo¬ 
tion,  one  or  other  of  them  fingly,  and  often 
many  of  them  together,  came  within  the  Com- 
pafs  of  this  Fringe :  not  one  that  did  fo  ever 
efcap’d.  Whatever  Filament  of  the  Fringe,  or 
in  properer  Terms  which  ever  Arm  ot  the 
Creature  touch’d  the  unhappy  Viftim,  fix’d  its 
Hold  on  it,  and  in  an  Inftant  convey’d  it  un¬ 
der  the  Verge  to  the  Mouth  ;  we  were  amaz’d 

at  the  Creature’s  infatiable  Appetite,  on  feeing 
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the  Numbers  that  were  continually  thus  thrown 
into  its  Jaws;  but  it  was  not  without  confi- 
derable  Difficulty  that  we  difcover’d  the  Method 
of  its  feeding  on  them.  This  we  found  to  be 
very  fimple  and  inftantaneous.  The  Moment 
the  Vidiim  was  brought  into  Reach  of  the  In- 
ftrument  of  Deftru&ion,  the  Probofcis  or  Trunk 
beforemention’d,  that  was  plung’d  into  the 
Body  diredtly  upon  the  Part  where  the  In- 
teftines  lay.  The  Bubble  burfl  upon  the  In- 
flant  the  Fluid  which  had  fill’d  the  general 
Cavity  of  the  Membrane  diffipated  itfelf  among 
the  reft  of  the  Water,  from  which  it  feem’d 
no  Way  different.  The  Juices  of  the  Inteftines 
were  receiv’d  into  the  Trunk,  and  that  was 
drawn  up  into  the  Mouth  to  convey  them  to 
the  GEfophagus,  and  was  ready  again  for  new 
Deftru&ion.  The  whole  was  the  Work  of 
the  minuted  Portion  of  Time,  of  which  we 
can  have  any  Conception,  and  was  repeated 
inceffantly,  new  Food  being  continually  brought 
in  by  fome  or  other  of  the  Legs,  and  the  Crea¬ 
ture  finding  it  neceffary  every  now  and  then  to 
change  Place,  to  get  rid  of  the  Quantity  of 
Skins,  and  Spoils  of  the  Prey  which  were  accu¬ 
mulated  under  it. 

When  it  was  in  a  Humour  to  walk  along 
the  Bottom,  ftill  greater  Numbers  of  the 
leffer  Animalcules  periffi’d  by  its  Appetite. 
They  generally  keep  together  in  Clufters,  and 
through  their  utter  Infenfibility  of  Danger  were, 
cover’d,  as  it  mov’d  about  in  vaft  Numbers 
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by  the  Expanfe  of  its  Verge,  and  deftroy’d  as 
quick  as  it  could  repeat  the  darting  down  and 
drawing  up  again  of  the  Trunk.  Even  this 
abundant  Definition  did  not  however  feem  al¬ 
ways  fufEcient  for  it  *  when  it  was  hungry  e- 
nough  to  want  Hill  larger  Stores  at  once,  it 
would  raife  its  Body  from  the  Bottom  and  direct¬ 
ing  itfelf  in  the  Water,  by  a  (low  Motion  to¬ 
ward  fome  Part  where  they  were  moft  nume¬ 
rous,  it  wou’d  expand  all  its  Arms  to  their 
utmoft  Dimenfions,  and  fall  at  once  to  the 
Bottom  in  this  State,  overwhelming  Multitudes 
at  a  Time,  and  comprehending  them  all  in 
the  Manner  of  the  Fifh  under  a  Calling  Net, 
till  it  had  dellroy’d  every  Individual  of  them. 

Thefe  feveral  Methods  of  Preying  feem’d  to 
have  their  Share  of  Sport  as  well  as  Feeding  ; 
but  there  was  one  we  afterwards  obferv’d,  yet 
more  definitive  than  them  all,  and  which  was 
evidently  a  Piece  of  Paftime  of  a  very  amu* 
fing  Kind  while  it  was  pratis’d.  The  Creature 
wou?d,  in  order  to  entertain  itfelf  in  this  Way, 
taife  its  whole  Body  to  a  fmall  Diflance  from 
the  Bottom,  over  fome  Place  where  the  un¬ 
happy  Objets  of  its  Depredations  were  plen¬ 
tiful  enough,  tho?  not  fo  crowded  as  in  thofe 
Parts  where  it  threw  itfelf  over  them,  in  the 
lafl  mention’d  Manner.  It  would  here  fupport 
itfelf  by  the  gentle  Vibration  and  Expanfion  of 
a  few  of  its  Limbs,  as  the  Kite  does  when  it 
fuflains  itleif  on  the  expanded  Wings,  with¬ 
out  any  Motion  of  them,  and  while  thus  ful- 
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pended  by  the  few,  all  the  reft  would  be  con¬ 
stantly  and  inceflandy  employ’d  in  one  and 
the  fame  Motion,  which  was  that  of  forcibly 
drawing  themfelves  in  under  the  Body,  and 
then  by  a  much  gentler  Stroke  expanding  them¬ 
felves  out  again,  to  be  clafp’d  in  the  next  In¬ 
fant  in  the  fame  Manner.  This  repeated  Mo¬ 
tion  form’d  a  Draught  of  Water  from  all  the 
adjacent  Parts  up  to  the  Centre,  at  which  the 
Points  of  the  Arms  met,  that  is  up  to  the 
very  Mouth  of  the  Creature :  with  the  Water 
were  drawn  up  the  light  Bodies  of  thefe  de- 
fencelefs  Animalcules,  and  the  Creature,  while 
it  diverted  itfelf  with  this  Play  of  its  Arms, 
darted  its  Trunk  incefiantly  into  the  Bodies  of 
thofe  of  them  that  came  up  with  the  Wa¬ 
ter. 

If  they  came  in  but  (lowly,  the  Motion  was 
inceffant,  and  though  many  efcap’d  in  the  Con- 
fufion,  yet  the  repeated  Supply  made  up  for 
the  Deficiency  *,  but  if  at  any  Time,  as  it  wou’d 
occafionally  happen,  a  whole  Shoal  came  at 
once,  all  the  Arms  were  incefiantly  drawn  in¬ 
ward,  and  form’d  that  Kind  of  horizontal  Floor 
already  mention’d,  which  retain’d  all  the  Crea-  ij 
tures  within  the  Cavity  of  the  under  Part  of 
the  Body,  till  they  were  one  by  one  deftroy’d  ; 
after  this  they  fell  at  once,  to  let  drop  the 
Skins,  and  immediately  after  were  thrown  into 
their  old  Motions  to  bring  in  more. 

If  the  Man  who  values  himfelf  on  the  De¬ 
light  of  Eating,  would  enter  into  the  Compa- 
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rifon  with  this  pitiful  Animalcule  in  his  fa* 
yourite  Pleafure,  what  could  he  boaft  in  Com* 
pariion  with  the  Enjoyment  of  the  Creature  he 
would  be  fo  apt  to  defpife.  Here  is  an  Ap¬ 
petite  inceffant,  and  incapable  of  Surfeit  or 
Satiety*  a  Pleafure  in  the  feizing  the  Prey*  fu- 
perior  to  that  of  the  keeneft  Sportfman*  and 
more  fwift ;  and  yet  what  is  this  happy*  this 
to  fuch  a  Perfon,  enviable  Worm,  but  the  Prey 
to  another  Species  a  little  larger  than  itfelf,  to 
whom  it  ferves  only  as  the  Drudge,  to  pick  up 
and  concodt  Morfels  too  inconfiderable  for  its 
immediate  Regard. 

Such  were  the  Forms,  Structure  and  (Eco¬ 
nomy  of  two  of  the  five  Series  of  Beings  which 
inhabited  a  few  Drops  only  of  fame  Rain  Wa¬ 
ter,  which  had  efcaped  by  its  Situation  the 
common  Fate  of  much  that  had  fallen  in  the 
fame  Shower,  of  being  evaporated.  Had  this 
fared  no  better,  what  a  Multitude  of  Creatures 
wou’d  have  rnifs’d  the  Enjoyment  of  their 
Exiftence  j  had  all  the  reft  been  retain’d  un¬ 
der  the  fame  favourable  Circumftances,  what 
Myriads  more  would  have  had  it.  ’Tis  in 
Contemplations  like  thefe,  that  the  Mind  foars 
to  fome  faint  Idea  of  the  Univerfality  of  the 
Works  of  Nature,  of  the  amazingly  prolifick 
Power  with  which  the  Exigence  of  the  Non- 
Exigence  of  Millions  of  Millions  of  Beings  makes 
no  Changes,  which  fees  them  call’d  into  Life 
by  the  Concomitancy  of  Accidents,  or  deny’d 

that  Bleffing  by  Circumftances  as  trivial,  yet 
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neither  the  one  nor  the  other  making  any 
Change  in  the  amazing  whole,  in  which  one 
Accident  is  io  well  calculated  to  anfwer  the 
Effedls  of  another,  that  the  World  is  ftill  fup- 
ply’d,  and  never  overflock’d  with  any  Species* 
To  the  Creator  of  an  Univerfe  of  Orbs  behind 
Orbs,  of  Suns  beyond  Suns,  through  all  the 
Regions  of  unbounded  Space,  we  who  pride 
ourfelves  as  Lords  of  this  Creation,  may  be  as 
inconfiderable  as  the  minuteft  Worm,  to  \vhich 
we  fee  the  leaft  Accident  can  give  or  deny 
Exiftence *,  which  ourfelves  can  deftroy,  and  in  a 
Manner  produce. 

The  immortal  Part  of  us,  is  what  we  may 
indeed  with  Juflice  pride  ourfelves  upon,  as 
above  the  Reach  of  Accidents,  beyond  the 
Power  of  Chance,  beyond  any  Power  indeed 
lefs  than  that  of  the  Creator  of  the  World  to 
call  into  Being,  or  to  put  out  of  it  again  ;  as 
to  the  reft,  in  the  whole,  it  is  as  inconfiderable 
in  the  Comparifon  of  the  Importance  of  a 
whole  Univerfe,  as  thefe  minute  Exiftences, 
however  cheaply  held,  are  to  us ;  nor  is  there 
more  Importance  in  the  Ranks  of  Armies,  and 
the  Fate  of  Empires,  Things  which  to  us  in 
our  high  Opinion  of  ourfelves,  appear  Events 
of  the  higheft  Nature,  than  in  the  Deftrudlion 
of  a  Legion  of  thefe  Animals,  which  we  tread 
to  nothing  at  one  Stamp  of  our  Foot,  or  which 
a  Sunbeam  or  a  Breath  of  Wind  parches  up  or 
fcatters  off,  with  the  whole  World  of  Water 

they 
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they  inhabit,  to  be  loft  in  that  common  Abyfs 
the  Atmofphere. 

Superior  in  Confequence  to  the  two  Series  of 
Beings  we  had  hitherto  examin’d,  there  were  in 
the  fame  Fluid  three  other  Kinds.  Thefe  we  faw 
at  one  View,  as  we  adapted  a  fmaller  Power  of 
Magnifying,  than  that  which  had  been  necef- 
fary  for  what  we  had  hitherto  been  about ;  but 
the  next  in  Degree  became  the  immediate  Ob¬ 
ject  of  our  Inveftigation.  The  fmall  Area  or 
Compafs  taken  in  by  GlafTes  which  magnify 
fufficiently  to  difcover  to  us  the  Lineaments  and 
Forms  of  the  minuteft  Creatures,  give  us  but 
a  poor  Opportunity  of  feeing  the  larger ;  we 
had  during  the  Obfervation  of  the  latter  Animal, 
feen  another  of  enormous  Bulk  in  Comparifon 
with  it,  enter  the  Space  comprehended  by  the 
Glafles,  but  as  foon  leave  it  again.  The  Power 
we  now  ufed  was  fufficient  to  diftinguifh  the 
Form  of  this,  and  at  the  fame  Time  took  in 
a  Space  of  the  Water  enough  for  it  to  per¬ 
form  its  feveral  Motions,  without  being  conti¬ 
nually  going  out  of  our  Reach. 

We  obferved  that  this  Species  more  exceed¬ 
ed  the  Second  in  Magnitude,  than  that  had 
done  the  Firft  j  in  Figure  it  was  perfectly  dif¬ 
ferent  from  either.  It  was  of  an  oblong  Form, 
and  confiderably  thick  ;  it  more  refembled  the 
Caterpillar  Kind  than  any  other  of  the  larger 
Infecfts  in  its  general  Form,  but  it  had  nothing 
of  the  particular  Characters  of  that  Genus.  We 

had  an  Opportunity  of  feeing  feveral  of  thefe  in 

Motion 


272  ESSAYS  in 

Motion  at  once,  but  we  fingled  out  one  which 
was  larger  and  more  vigorous  than  the  reft, 
for  the  immediate  Subject  of  our  Examination. 
We  found  its  Body  all  the  Way  of  the  fame 
Thicknefs,  and  it  mov’d  with  either  End  fore- 
moft  with  the  fame  Eafe  and  Swiftnefs.  This 
render’d  it  difficult  to  fay,  which  was  the  Head, 
which  the  Tail ;  nor  is  there  indeed  any  Crea¬ 
ture  in  the  World  that  more  brings  into  one’s 
Thought  the  fabled  Amphiibaena,  or  Serpent, 
pretended  to  have  a  Head  at  each  Extremity  of 
the  Body. 

The  Body  of  this  Animalcule  is  not  rounded 
or  cylindrick,  but  angulated,  and  that  irregu¬ 
larly  ;  the  Ridges  are  four,  but  they  are  not 
placed  fo  regularly  as  to  make  it  a  Square  ;  and 
the  continual  Contortions  of  the  Creature  give 
thefe  an  Appearance  of  yet  greater  Irregularity. 
The  whole  Body  appears  to  be  foft  and  tender, 
it  feems  indeed  little  more  than  a  Quantity  of 
a  pulpy  Matter  enclos’d  in  a  very  thin  and  deli¬ 
cate  Membrane.  It  is  not  pellucid  and  colour- 
lefs  as  the  others,  but  its  general  Tinge  is  a  faint 
yellow,  and  this  is  fpotted  with  large  Variega¬ 
tions  of  a  deep  green.  There  are  other  Colours 
ufually  feen  about  it  alfo,  but  thefe  feem  the  Ef¬ 
fect  of  the  different  Lights  thrown  out  from  the 
Speculum,  the  yellow  and  green  are  the  only  in¬ 
herent  ones  *,  and  the  green  Variegations  are  more 
frequent  towards  the  Middle  than  elfewhere. 

The  Motion  of  this  Animal  is  performed  with- 
put  either  Legs  or  Fins5  fo  far  as  appears  to  the 
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flrideft  Scrutiny  ^  it  is  chiefly  progreflive,  and 
in  a  ftrait  Line,  and  is  not  very  quick.  The 
whole  Body  is  flexible,  and  is  continually  thrown 
into  a  Number  of  Contortions  and  Convolu¬ 
tions  ;  and  it  is  owing  to*thefe  that  the  Mo¬ 
tions  are  performed.  We  obferv’d  it  rolling  its 
unweildy  Form  about  for  a  conflderable  Time 
always  in  the  upper  Part  of  the  Fluid,  and  feem- 
ing  to  intend  nothing  but  to  divert  itfelf  by  its 
Motions,  till  at  length  it  came  to  a  Part  of  it 
where  one  of  the  Infeds  lafb  mentioned  was 
fufpended  in  the  midft,  and  was  entertaining 
itfelf  with  the  Deftrudion  of  the  little  ones  from 
below.  It  was  now  that  we  difcover’d  at  which 
End  the  Head  of  the  Creature  was  plac’d.  It 
approach’d  the  Deftroyer  without  any  feeming 
Emotion,  and  opening  an  enormous  Mouth,  at 
the  Extremity  which  was  then  going  forwards, 
feiz’d  it  by  the  Back,  and  in  an  Inftant  funk 
down  with  it  to  the  Bottom  of  the  Fluid.  The 
flrft  Gripe  of  this  terrible  Mouth  had  taken  out 
a  Piece  equai  to  a  Hundred  of  the  little  Kind 
in  Bignefs,  and  at  two  or  three  Bites  more  the 
whole  was  fwallow’d.  The  Creature  fed  regu¬ 
larly,  it  did  not  gnaw  at  the  Prey,  but  when¬ 
ever  it  laid  hold  took  out  a  large  Piece,  and  eat 
that  before  it  return’d  to  the  Body.  W  hen  it 
was  devour’d,  we  faw  the  Creature  which  had 
committed  the  Deftrudion,  raife  itfelf  up  by 
Degrees  into  the  Fluid  again,  and  roll  about 
at  its  Eafe  in  Search  of  new  Prey.  We  had 
now’  the  Curiofity  to  adapt  a  fomewhat  more 
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powerful  Magnifyer,  and  to  get  one  of  this 
Species  into  a  more  convenient  Apparatus  be¬ 
tween  two  thin  Slips  of  Talc,  for  the  examin¬ 
ing  the  Structure  of  a  Mouth  capable  of  doing 
all  this  Mifchief.  We  found  in  this  more  ilridt 
Examination  no  Trace  of  any  Limbs,  or  other 
Appendages  •,  the  Body  was  annulated,  as  in 
the  Caterpillar  Kind,  or  divided  into  about 
fourteen  diftindt  Joints  by  fo  many  Rings,  its 
Tail  was  obtufe,  and  as  large  as  the  Head  ; 
but  at  the  Head  we  faw  a  FiiTure,  which 
was  evidently  enough  the  Mouth,  though  at 
this  Time  clofe  fhut ;  we  waited  its  Opening, 
which  happen’d  as  we  had  expected,  when  the 
Creature  fell  into  the  Agonies  of  Death.  It 
was  not  a  great  while  before  it  open’d  and  fhut 
very  quick,  and  after  that  more  and  more 
flowly  ;  at  length  it  gap’d  to  its  utmoft  Dimen- 
fions  many  Times,  and  preferv’d  it.felf  in  that 
Situation  a  great  while,  feeming  to  try  even  to 
open  farther,  as  if  to  buriting. 

The  FiiTure  ran  ftrait  along  the  Middle  of 
the  Head,  and  when  it  open’d  it  was  plain  that 
both  jaws  mov’d  equally  ;  we  had  in  many  of 
thefe  Openings  an  Opportunity  of  feeing  its 
Strudiure  and  Armature  for  Mifchief ;  and  it 
is  fcarce  to  be  conceiv’d,  that  fo  inconfiderable 
an  Animal  fhould  have  been  furnifh’d  with  fo 
terrible  an  Apparatus.  We  fee  in  the  Mouths 
of  the  Shark  Kind,  and  feveral  other  of  the 
more  voracious  Fillies,  three,  four,  or  more 
Rows  of  Teeth ;  each  Jaw  of  this  minute 
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Creature  was  furriifh’d  in  the  fame  Manner  1 
and  as  in  the  Shark  the  Teeth  are  moveable,  we 
were  after  feveral  Obfervations  of  Opinion,  that 
thofe  alfo  of  this  Infedl  were  fo;  it  is  hard  to 
determine  with  Certainty  of  fo  minute  Objects, 
and  thofe  in  Motion  too,  but  l  think  that  at 
lead  the  outer  Row  of  Teeth  in  this  Creature 
have  a  Power  of  deprefllog  or  elevating  them- 
felves  at  Plealure. 

Mis  not  eafy  to  fay,  how  many  Rows  of 
thefe  there  are  in  this  Creature  •,  the  two  outer 
Series  on  each  Jaw  are  long  and  (lender,  and 
thofe  within  fhorter  and  thicker  ;  nor  is  there 
any  End  of  the  Appearance  of  Teeth,  or  of 
fomething  anfwering  to  their  Pnrpofes,  in  the 
Mouth  ,  for  the  whole  inner  Cavity  of  it,  both 
the  upper  and  under  Surface,  are  furni filed 
with  a  rough  and  denticulated  Skin  :  there  is 
no  Tongue,  or  at  lead  if  there  be  it  is  fix’d 
down  to  the  Floor  of  the  Mouth,  and  its  Sur¬ 
face,  as  well  as  the  whole  Palate,  are  ferrated 
both  tranfverfely  and  longitudinally,  and  the 
Points  between  the  Serratures  have  an  Appear¬ 
ance  of  fhort  Teeth,  and  doubtlefs  have  their 
Ufes, 

What  an  Armature  of  Mouth  is  here  for  an 
Animal  in  its  general  Appearance  fo  iriconflder- 
able,  and  which  any  one,  who  did  not  fee  it 
feed,  would  fuppofe  fo  perfectly  below  all  Power 
of  Mifchief ;  yet  idle  and  carelefs  as  it  appears 
in  its  rolling  about  the  Fluid,  it  is  in  continual 
Search  of  Prey,  and  nothing  that  it  meets  efcapes 
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it,  unlefs  very  confiderably  larger  than  itfelf. 

It  is  not  only  this  larger  of  the  two  fubordinate 
f  Series  that  it  preys  on  in  this  unmerciful  Manner, 
the  others,  as  they  generally  are  together  in 
large  Companies,  it  fwailows  by  whole  Shoals  at 
a  Time,  wherever  it  comes  opening  its  Mouth, 
and  without  Trouble  clofing  it  again  upon  Mul¬ 
titudes  of  thofe  Minims  of  Exiftence,  which  per¬ 
fectly  free  from  all  Fear  fwim  between  its  Jaws 
as  readily  as  any  where  elfe.  One  clofing  of  the 
Mouth  dedroys  Multitudes  of  them,  and  it  is 
immediately  open’d  again  for  more ;  but  this 
feems  a  very  indolent  Way  of  Eating,  for  the 
Creature  is  quite  unmov’d  at  it,  as  if  the  Jaws 
open’d  and  clos’d  in  Play  •,  nor  do  we  fee  any 
Appearance  of  Attention  in  it  to  Feeding,  un¬ 
lefs  it  be  when  it  has  attack’d  one  of  the  more 
bulky  and  flefhy  Creatures  of  the  other  Kind. 

The  Devadation  committed  by  the  Animal 
of  the  fecond  Degree  of  Size,  we  fee  is  thus 
amply  returned  by  that  of  the  third,  tho’  not 
in  regard  to  the  Numbers  in  general;  yet,  even 
in  this  Point,  in  Quantities  proportioned  to  the 
Number  of  that  Species  in  Comparifon  of  the 
other :  but  the  Deftroyer  of  this  third  Kind 
does  not  efcape  its  Fate.  The  Water  is  inha¬ 
bited  by  a  fourth,  and  even  by  a  fifth,  which 
prey  not  only  on  one  another,  but  on  all  the 
three  Kinds  befide  ;  and  that  with  an  almoft 
infatiable  Ravage, 

The  Animal  of  a  fourth  Degree  of  Size, 
reckoning  from  the  mod  minute,  the  larged 
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of  all  the  Inhabitants  of  the  Fluid  except  one, 
is  of  a  Form  quite  different  from  that  of  any 
that  has  been  hitherto  defcrib’d,  and  tho5  fur- 
nifh’d  with  fufficient  Means  of  Deftrudtion,  car¬ 
ries  as  little  Terror  in  its  Afpedl  as  any  Creature 
in  the  World. .  It  is  fo  much  larger  than  the  laft 
defcrib’d,  that  a  Magnifyer  of  lefs  Power  is  fuffi- 
cient  to  diftinguifli  its  Form,  and  all  its  Parts,  and 
fuch  a  one  is  neceflfary  for  the  taking  in  an  Area 
fufficient  for  the  performing  its  Motions  within 
the  Reach  of  the  Apparatus.  It  is  of  an  oblong 
Form,  and  obtufe  at  each  End ;  but  that  which 
always  goes  forward  in  the  Motions  is  the  fmaller. 
The  Back  is  convex,  but  not  very  greatly  fo,  and 
the  Belly  is  flat.  There  is  not  at  either  End  any 
Diftindtion  of  Form  that  could  put  a  Perfon  in 
Mind  of  the  Difference  of  Head  or  Tail  •,  nor  is 
there  any  Appearance  of  Legs,  Fins,  Filaments 
of  any  Kind,  or  any  other  Apparatus  at  its 
Edges,  by  which  it  fhould  perform  its  Motions. 
It  moves  very  flowly  and  gravely,  and  fee  ms  to 
owe  the  Power  of  doing  fo  to  the  Flexibility  of 
its  whole  Body,  particularly  of  its  Sides,  and  its 
hinder  Extremity,  which  feem  very  thin,  and  are 
continually  in  a  more  or  lefs  ftrong  vibratory 
Motion.  Its  Progreffion  is  in  general  very  even, 
regular  and  fteady,  only  it  will  fometimes  turn 
over  Head  in  a  very  ready  Manner,  fo  as  to 
throw  the  Belly  upward  for  a  Moment,  and  then 
recover  its  Pofition  again  ;  we  oblerv’d  that  it 
principally  did  this,  while  it  pafs’d  near  fome 
other  Animal  leffer  than  itfelf,  fometimes  as  it 
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went  by  the  large  ft  of  all  the  Inhabitants  of  this 
Fluid  ;  and  when  it  had  made  this  Motion,  it 
generally  fell  into  a  State  of  Reft  and  InacVion, 
as  if  to  recover  i  tie  If,  and  ufuaily  funk  to  the 
Bottom. 

The  Colour  of  this  Creature  is  the  fame  with 
that  of  the  fecond  defcrib’d  Kind,  a  pearly  bluifh, 
only  that  there  is  a  Tinge  of  green  running 
through  it;  and  it  is  fpotted  all  over  on  the  Back 
with  large  Spots  of  an  oval  Figure,  and  of  a 
purplifh  Colour ;  thefe  are  largeft  and  moft  con- 
fpicuous  of  all,  at  the  very  Top  of  the  Con¬ 
vexity,  and  grow  gradually  fmaller  and  paler 
both  Ways,  till  they  are  aim  oft  loft  near  the 
Sides.  The  Belly,  when  we  occafionally  faw  it, 
was  of  a  pale  whitifh  Colour,  and  feem’d  to  have 
certain  Series  of  Hairs  on  it ;  but  thefe  we  had 
Opportunities  of  examining  more  accurately  af¬ 
terwards. 

It  was  not  long  that  we  had  been  employ’d 
in  looking  upon  this  feemingly  tender  offencelefs 
as  well  as  defencelefs  Animalcule,  when  we 
found  it,  tho*  we  could  not  at  firft  diftinguifh  by 
what  Means,  a  great  Deftroyer.  We  obferv’d, 
that  whenever  in  the  Courfe  of  its  Progreftion,  for 
it  feem’d  never  to  put  itfelf  out  of  its  Road  for 
any  thing,  it  came  up  with  any  of  the  Creatures 
laft  or  iaft  but  one  deferib’d,  thofe  of  the  fecond 
or  third  Degree  of  Magnitude  from  the  fmalleft, 
it  conftantly  took  the  Animal  down  with  it  to 
the  Bottom,  and  rofe  again  after  a  few  Moments 
without  it :  on  a  clofer  Examination,  it  appear’d 
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that  it  deftroy’d  all  on  which  it  feiz’d  in  this 
Manner:  nor  was  this  its  whole  Devaftation,  if 
it  it  happen’d  to  be  on  a  Level  with  or  above 
the  Objed  of  its  Hunger  in  the  Fluid,  this  was 
its  Method  •,  if  below  it,  it  never  took  the  Pains 
to  rife  to  the  Level,  or  to  a  higher  Part  of  the 
Fluid,  but  turning  over  Head,  it  brought  its 
Belly  to  bear  again  ft  fome  Part  of  the  Ani¬ 
mal,  and  by  that  Means  infiided  a  Wound  that 
deftroy’d  it ;  and  then  either  adher'd  to  it 
there,  or  carry’d  it  down  to  feed  on  it.  This 
was  the  Explication  of  that  odd  Circumftance  we 
had  at  firft:  feen  without  underftanding  it,  of  its 
turning  over,  and  immediately  after  becoming 
at  Reft.  The  Shark  has  its  Jaws  fo  form’d,  that 
it  cannot  feize  on  any  Thing  without  firft  turn¬ 
ing  on  its  Back ;  but  this  was  not  the  Cafe 
with  the  Infed  under  Con  fide  ration  :  it  with 
equal  Eafe  faften’d  on  its  Prey  from  above,  or 
from  either  Side,  and  the  whole  Matter  of  its 
turning  up  to  give  the  Wound  was,  that  it  might 
when  too  idle  to  rife,  or  perhaps  becaufe  riling 
in  the  Water  might  be  troubiefome  to  it  with 
that  Apparatus,  wound  from  below  as  eafily  as 
from  above. 

When  we  had  feen  enough  of  the  Deftrudion 
this  Creature  had  dealt  among  two  of  the  under 
Series,  and  fometimes  upon  the  larger  Kind, 
which  feem’d  form’d  by  Nature  out  of  its  Power, 
we  were  curious  to  know  the  Apparatus,  by 
which  the  Mifchief  was  perform’d.  Whether  it 
fed  on  the  fmalleft  of  all  the  Species  we  could 
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not  determine,  fince  the  Apparatus  of  a  due  De¬ 
gree  of  Power  for  the  Examining  this  Creature 
left  thofe  invifible,  but  from  the  very  inconfider- 
able  proportional  Size,  it  is  probable  it  does  not. 
The  Method  of  attacking  and  conquering  all  the 
reft  was  the  fame.  The  Inftant  that  it  feiz’d  on 
the  Prey  it  went  to  the  Bottom  with  it,  or  elfe, 
which  was  moft  rare  and  only  when  the  Creature 
was  fmaller,  it  remain’d  fufpended  in  the  midft, 
and  never  left  hold  till  it  gave  up  the  empty  and 
ufelefs  Skin.  If  it  feiz’d  the  Creature  fideways, 
it  feem’d  to  drag  it  down  by  its  own  Weight  in 
the  inftant  Fall  to  the  Bottom  ;  if  it  fell  upon  it 
from  above,  it  prefs’d  it  down  with  the  whole 
Force,  and  feem’d  to  clafp  its  thin  and  move- 
able  Sides  round  it ;  and  if  it  turn’d  upon  the 
Prey  from  below,  it  always  inftantiy  turn’d 
over  again  with  it,  and  down  they  went  any  way 
together. 

When  we  had  thus  fufficiently  gratify’d  our 
Curiofity  as  to  its  Manner  of  Feeding,  it  remain’d 
to  fee  by  what  Apparatus  it  efFe&ed  it,  what 
Weapons  Nature  had  allotted  it,  and  in  what 
Manner  it  employ’d  them.  To  this  Purpofe  we 
put  a  fmaller  Portion  of  the  Water,  in  which 
there  happen’d  to  be  two  of  thefe  Creatures,  be¬ 
tween  two  thin  Slips  of  Ifinglafs,  and  fixing  them 
in  a  Slider  of  the  Microfcope  without  preffing 
down  the  Rings  in  fuch  a  Manner,  as  to  fqueeze 
the  Talcs  quite  together,  we  had  an  Opportunity 
of  employing  a  fomewhat  larger  magnifying 
power,  and  of  feeing  fometimes  the  upper, 

fometimes 
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fometimes  the  under  Surface  of  the  Body,  as  we 
turn’d  the  Slider  with  the  one  or  the  other  Side 
upwards. 

What  we  firft  difcover’d  was,  that  all  the 
purple  Spots  on  the  Back  were  prominent,  that 
they  were  not  fimple  Difcolourings  of  the  Skin, 
as  might  have  been  imagin’d,  but  each  was  an 
oval  Scale,  or  a  Kind  of  Shield,  elevated  above 
the  Level  of  the  reft  of  the  Surface,  and  arm’d 
with  a  (harp  but  fhort  Spine  rifing  from  its  mid¬ 
dle.  As  we  continu’d  the  Obfervation,  we  faw 
that  the  Creature  had  the  Power  of  Elevating  or 
Deprefling  thefe  Spines  at  Pleafure  5  and  they 
feem’d  capable  of  being  ufed  not  only  as  ofifen- 
five  but  defenfive  Weapons,  in  particular  againft 
the  laft  defcrib’d  Species,  which  though  the  con- 
ftant  and  almoft  univerfal  Prey  of  this  when  in 
the  Way  of  being  attack’d,  might  otherwife 
have  attack’d  it  on  the  Back,  as  it  often  has 
the  Courage  to  feize  on  Creatures  larger  than  it 
felf,  and  have  devour’d  it,  without  any  Danger 
from  Weapons  fituated  only  on  the  under  Part 
of  the  Body. 

This  was  all  we  had  Opportunities  of  difcover- 
ing  on  the  Back  with  thefe  Glaffes,  and  the 
Bignefs  of  the  Creature  render’d  it  inconvenient 
to  ufe  thofe  of  much  greater  Power ;  but  on 
turning  it  over,  there  appear’d  much  more 
Field  for  Admiration.  We  here  difcover’d  at 
one  View  the  Inftrument  of  Deftru&ion,  and 
an  Apparatus  for  the  fecuring  and  holding  the 
Prey,  which  we  had  no  Idea  of.  Many  of  the 
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Animals  of  this  minute  Clafs  are  either  wholly 
deftitute  of  Eyes,  or  have  them  fo  minute,  that 
the  beft  Apparatus  does  not  diftinguifh  them  : 
in  this  Creature,  however,  it  is  otherwife  ;  at 
forne  fmall  Diftance  from  the  Verge  of  the 
fmaller  or  anterior  Extremity  of  the  Body,  there 
ftand  on  the  under  Part  two  large  prominent 
Globules  of  a  jet  Black,  and  of  a  gloffy  Polifti  ; 
they  are  moveable  in  their  Orbits,  and  are  un¬ 
doubtedly  Eyes.  Between  thefe,  and  at  a  fmall 
Diftance  below  them,  there  arifes  a  large  pyra¬ 
midal  fie  (by  Body  :  its  Bale  is  affix’d  to  the 
Skin  under  the  Eyes,  and  extends  tranfverfely 
almoft  from  the  one  to  the  other  of  them.  Its 
Diameter  is  about  equal  to  a  third  of  its  Extent 
in  Breadth  ;  and  at  the  fmaller  End  there  is  af¬ 
fix’d  to  it  a  brown,  and  feemingly  firm  and  hard 
Body,  very  (lender,  of  a  Length  equal  to  three 
Times  that  of  the  pyramidal  Bafe,  and  pointed, 

1  and  very  (harp  at  the  End.  Its  Surface  is  gloffy, 
its  Figure  conic,  tho’  the  Bafe  itfelf  is  but.  very 
(lender,  and  there  run  from  it  two  tranfverfe 
Proceffes  on  each  Side,  thefe  ftand  in  Pairs,  and 
their  Direction  is  perfectly  horizontal.  The  Pair 
next  the  Extremity  are  fhort,  but  the  others  are 
plac’d  at  fome  Diftance  above  them,  and  are 
conftderably  long  •,  they  are  all  of  the  fame  firm 
Subftance  with  the  Probofcis  itfelf,  and  of  the 
fame  Colour.  Down  the  Belly,  on  each  Side  this 
Probofcis,  which  in  its  ufual  Pofture  is  apply’d 
clofely  to  it,  there  run  two  Series  of  Filaments, 
which  ferve  in  the  Place  of  Arms,  Legs  and 

Fins. 
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Fins.  At  fome  Diftance  from  thefe  there  are 
placed  alfo  on  each  Side,  in  the  fame  Diredion, 
two  other  Series  near  one  another,  and  near 
the  very  Verge  there  run  alfo  on  each  Side  two 
others ;  fo  that  the  Creature  has  no  lefs  than 
twelve  Rows  of  thefe  Limbs,  which  may  be  call’d 
with  equal  Propriety,  Legs,  Arms  or  Fins,  for 
they  occafionally  ad  in  the  Office  of  one  or  the 
other.  The  Rows  of  thefe  which  are  neareft  the 
Middle  are  fhorteft  ;  the  others  are  gradually 
longer  to  the  Verge  ;  and  though  there  are  con- 
ftantly  two  Series  running  almoft  clofe  together, 
thofe  of  the  adjoining  ones  are  not  of  the  fame 
Length,  but  the  remoter  from  the  Centre  of  the 
Creature  are  the  longer.  The  Extremities  of  all 
of  them  are  forked  and  fharp,  and  one  of  the 
Bifurcations,  which  is  the  fhorter,  feems  move¬ 
able,  the  other  is  abfolutely  a  fix’d  Point. 

Thefe  not  only  ferve  in  the  progreffiive  Mo¬ 
tion  of  the  Creature,  whether  on  the  Bottom,  or 
in  the  Fluid,  or  for  the  fufpending  it  in  Equili¬ 
brium  in  it;  but  their  great  Ufe  of  all  feems 
to  be  the  fecuring  the  Prey.  The  Weapon  for 
Deftroying  and  Feeding  is  the  Trunk  or  Pro- 
bolds  juft  mention’d  ;  but  the  Creature  be¬ 
ing  flow  in  its  Motions,  and  unweildy,  Na¬ 
ture  has  provided  in  a  very  uncommon  Man¬ 
ner  for  its  fecuring  the  Prey  that  it  has  once 
ftruck,  which  if  it  got  away,  it  would  have 
no  Power  to  overtake  ;  and  though  it  died  of 
the  Wound,  would  have  no  Advantage  from 
it. 


It 
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It  was  with  fome  Difficulty,  and  after  a  great 
many  fruitlefs  Attempts,  that  we  at  length  faw 
the  Manner  of  its  feizing  and  fecuring  its  Prey ; 
as  foon  as  it  comes  within  Reach  of  a  proper 
Animal  it  erects  the  Trunk*  which  before  lay 
in  a  longitudinal  Diredtion  on  the  Belly,  the 
whole  pointed  or  brown  Part  is  plung’d  into 
the  Creature,  and  the  Point  often  reaches  through. 
The  two  Pair  of  tranfverfe  Bars  arifing  from  it, 
enter  with  the  Force  of  the  Stroke,  and  by  the 
lead  Turn  in  the  Direction  of  the  Head,  as  they 
are  remov’d  out  of  the  Direction  in  which  they 
enter’d,  nothing  but  the  tearing  a  new  Way 
for  them  through  the  Flefh  of  the  Creature,  can 
give  the  Trunk  an  Opportunity  of  getting  out 
again  ;  this  alone  would  be  one  Way  of  no  little 
Power  of  fadening  the  Prey.  But  as  the  Crea¬ 
ture  could  have  no  Means  of  overtaking  it 
again,  if  it  fhould  get  loofe ;  and  as  the  whole 
Strefs  of  the  holding  it  lying  thus  on  the  Trunk, 
that  necefiary  Engine  might  be  broken  by  fome 
more  boiderous  Animalcule,  and  all  Means  of 
Feeding  would  be  loft  with  it.  Nature  has 
added  the  Affi dance  of  all  thefe  Series  of  Legs. 

The  Moment  a  Creature  is  druck  by  the 
Trunk,  the  Sides  of  the  Body  are  bent  inward, 
and  the  larged  Legs,  or  thofe  of  the  outer  Se¬ 
ries,  are  brought  to  bear  upon  it,  and  to  enclofe 
it  fo,  that  it  is  fix’d  in  a  Direction  parallel  to  the 
Length  of  the  Body,  and  very  clofe  to  it :  when 
it  is  in  this  Situation,  the  Legs  of  the  fil'd  Se¬ 
ries  came  into  Compatd  with  it,  and  one  of  the 

Points 
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Points  of  each  {trikes  into  its  Body,  while  the 
other  prefles  it  upon  the  Inftrument  that  gives 
that  Wound.  When  it  is  thus  far  fix’d,  all  the 
others  by  Degrees  come  in  Play ;  they  all  gra¬ 
dually  fix  themfelves  to  it  in  the  fame  Manner 
as  the  firft,  and  one  of  their  Points  is  plung’d 
into  the  Flefh,  while  the  other  prefies  the  cir¬ 
cumjacent  Part  clofe.  When  the  laft  Series  of 
each  Side  have  thus  fix’d  themfelves,  the  Verge 
of  the  Body  all  along  lays  itfelf  clofe  to  the 
Back  of  the  Prey,  and  adds  to  the  general  Pref- 
fure.  We  are  told  of  the  Bear*  and  fome  other 
of  the  larger  Animals,  that  they  will  take  ano¬ 
ther  Creature  between  their  Legs  and  Breaft  and 
fqueeze  it  to  Death  ;  but  this  is  vaflly  more  emi¬ 
nent  in  the  CEconomy  of  this  little  Animalcule* 
The  unhappy  Vi&im  is  fqueez’d  clofe  to  the 
Body,  tranfpierc’d  with  many  hundred  Wounds 
at  once,  and  perifhes  doubtlefs  on  the  Inftant, 
All  this  PrefTure  would  not  indeed  be  necefiary 
for  the  retaining  any  more  than  for  the  de- 
ftroying  the  defencelefs  Creature,  which  is  the 
moft  frequent  Prey  to  the  Animalcule  which 

has  the  Power  of  it :  there  are  other  Ends  to 

,  * 

be  anfwer’d  by  it.  That  Creature  never  gnaws 
the  Flefn  of  what  it  preys  on,  it  only  fucks 
their  Juices,  and  confequently  it  feeds  only  by 
Means  of  the  Wound  firft  given  by  the  Trunk  * 
the  PrefTure,  which  is  fo  univerfal  therefore  on 
the  Body  of  the  Prey,  ferves  to  the  ufeful  Pur- 
pofe  of  forcing  up  all  the  Juices  from  every 

Part  to  that  very  Place  where  the  Wound  was 

inflicted 
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inflidled  by  the  Trunk,  and  where  only  the 
Creature  can  prey  upon  them. 

I  have  obferv’d  that  this  Animalcule  fome- 
times  remains  fiifpended  in  the  Water  when 
it  has  (truck  its  Prey,  but  more  ufually  plunges 
down  with  it  to  the  Bottom  ;  or  to  exprefs  it 
more  accurately,  finks  to  the  Bottom  ;  for  there 
is  no  Force  in  the  Motion.  By  a  Courfe  of  Ob- 
fervations  on  feveral  of  them  feeding  at  large 
in  the  Water,  we  found  that  this  was  always 
varied,  according  to  the  Size  of  the  Creature 
which  it  fix’d  upon.  If  that  were  fmaller,  the 
Wound  inflicted  by  the  Trunk  was  alone  fuffi- 
cient  to  deitroy,  and  the  Trunk  alone  was  fuffi- 
cient  to  detain  it*  The  Creature  then  let  it  re¬ 
main  in  the  Pofture  in  which  it  had  been  (truck, 
and  ufed  its  Legs  as  Fins,  to  fupport  it  in  the 
Fluid  by  their  Motion,  while  it  fuck’d  the 
Juices ;  and  when  it  had  done  fo,  it  fhook  off 
the  empty  Skin,  and  remain’d  in  its  Place  with 
all  Compofure.  If,  on  the  contrary,  the  Crea¬ 
ture  on  which  it  feiz’d  were  large  enough  to  be 
boifterous  and  troublefome,  the  Moment  the 
"Wound  was  given  the  Limbs  all  clos’d  upon  it, 
and  the  very  Sides  of  the  Body  turning  over  it 
too,  there  remain’d  no  Power  in  the  Creature  of 
fupporting  itfelf,  but  it  neceffarily  fell  to  the 
Bottom  with  the  Victim  enclos’d  by  its  whole 
Body  •,  and  in  this  State,  while  feeding  at  its 
Lei  fare,  and  indulging  in  the  Repaft,  it  is  im- 
poflible  to  know  it  for  the  fame  Animal.  It 
appears  in  this  Situation  no  more  than  a  (hape- 

lefs 
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lefs  lifelefs  Lump  of  Matter  of  an  oblong  Form, 
and  irregular  Surface.  I  had  feen  feveral  of 
them  in  this  State  during  the  firft  Periods  of 
this  Obler nation,  and  knew  not  what  to  make  of 
them  ;  but  when  we  trace  Things  to  their  Orb 
gin,  it  is  eafy  to  underftand  them  in  all  their 
Changes.  I  kept  my  Eye  now  upon  fome  that  I 
faw  defcend  in  this  Manner  writh  their  Prey  till 
they  had  done  feeding  on  it*  this  was  not  per¬ 
form’d  with  that  Rapidity  which  is  ufual  in 
the  Infedt  Clafs  on  fuch  Occafions ;  the  Crea¬ 
ture  feem’d  to  underftand  it  not  limply  as  an 
Act  of  Neceftity,  but  of  Indulgence,  and  con¬ 
tinued  at  it  as  an  Epicure  would  at  his  Dinner* 
When  this  was  done,  however,  the  Body  un¬ 
folded  itfelf  by  Degrees :  The  Sides  firft  ex* 
panded  chemfelves  to  their  ufual  Form,  the  Legs 
next  fhook  off  their  Hold,  and  laftly  the 
Trunk  was  difengag’d  ;  off  d rop’d  the  man¬ 
gled  Skin,  which  had  before  been  diftended 
with  the  Body  of  the  Animal,  and  the  De¬ 
ft  royer,  after  waving  the  thin  Verge  or  its 
Sides  about  for  fome  Moments,  and  vibrating 
its  Legs  to  recover  their  ufual  Motions,  from 
which  they  had  for  fome  Time  been  inter¬ 
rupted,  rofe  again  by  a  flow  Motion  to  the 
middle  Region  of  the  Water,  and  there  with¬ 
out  giving  itfelf  the  Trouble  of  feeking  after 
its  Prey,  or  being  under  any  Impatience  for  irs 
was  ready  to  plunge  the  fatal  Weapon  into  the 
Body  of  any  Thing  that  threw  itfelf  in  the 
Way, 

Such 
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Such  are  the  CEconomy  and  Management  of 
Four  of  the  five  diftindt  Series  of  Inhabitants  of 
this  little  Puddle,  the  fifth  and  largeft  remain’d 
yet  to  be  examin’d ;  and*as  we  had  occafionally 
feen  fomething  of  its  Form  and  Manners,  feem’d 
to  promife  more  than  all.  We  have  naturally 
fo  difficult  a  Conception  of  the  Degrees  of  Mag¬ 
nitude  between  Obje&s  in  themfelves-Tomainute 
as  to  be  all  vaftly  below  the  Cognizance  of  the 
unaflifled  Sight*  that  without  fome  Precaution 
it  will  be  natural  to  fuppofe  after  we  have  been 
here  fpeaking  of  four  Kinds  of  Creatures,  pro- 
greftively  larger,  and  much  larger  than  each  other, 
that  the  fifth,  when  it  is  declar’d  to  be  much 
bigger  than  them  all,  muft  be  of  fome  confidera- 
ble  Size.  It  is  necelTary  to  obviate  this,  before  I 
fet  out  in  its  Hiftory,  this  gigantick  Creature, 
as  it  is  in  Comparifon  of  the  reft  of  the  Inhabi¬ 
tants  of  the  Fluid,  is  yet  fo  fmall,  that  were  it 
an  hundred  Times  bigger,  it  would  not  then  be 
large  enough  to  be  vifible  to  the  naked  Eye.  Such 
and  fo  extraordinary  is  the  Power  of  the  Combi¬ 
nations  of  Glafies  in  the  prefent  Microfcopes, 
that  they  difcover  to  us  not  only  a  Multitude 
of  Beings  other  wife  in  vifible,  but  even  among  , 
thefe  there  are  numerous  Series  larger  and  if 
fmaller  the  one  than  the  other  ;  and  as  we  find 
ftiil  new  Series  of  them  undifcover’d  by  the 
Glafies  of  fmaller  Power  when  we  apply  thofe  of 
larger,  we  have  no  Reafon  to  fuppofe,  that  the 
beft  we  know  how  to  provide,  (hew  us  the 
Extremes  of  this  minute  Creation  :  but  as  the 
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Telefcopes  of  greater  and  greater  Power  difcover 
to  us  more  and  more  of  the  fix’d  Stars,  un- 
feen  through  the  others,  till  the  whole  Region 
of  unbounded  Space  feems  fet  with  more  and 
more  remote ;  fo  it  is  probable,  that  he  who  has 
thus  fill’d  Immenfity  of  Extent  with  Suns  and 
Worlds,  has,  as  Magnitude  is  to  him  nothing, 
equally  peopled  every  Particle  of  thefe  Fluids 
with  (fill  more  and  more  minute  Orders  of 
Beings,  much  farther  down  in  their  Gradations 
of  Smallnefs,  than  any  Apparatus  of  ours  can 
fhew  them. 

It  became  necefiary  to  adapt  a  Combination 
of  Glafies  of  (till  fmaller  Power  than  the  other, 
for  the  taking  in  the  whole  Form  and  Motions  of 
this  largeft  of  the  Animalcule  Brood,  but  it  alfo 
became  necefifary  afterwards  to  adapt  again  thofe 
of  much  more  Power  for  the  invefligating  its 
Parts  and  their  Operations,  and  its  fingular  Man¬ 
ner  of  Motion.  On  a  View  of  the  Creature  in  its 
free  State,  in  a  fufficient  Quantity  of  the  Fluid  for 
its  performing  all  its  Motions,  and  with  a  Power 
of  Magnifying,  that  fhew’d  it  very  diftin&ly  if 
lefs  enlarg’d  than  is  ufual  on  fuch  Occafions,  we 
faw  it  of  a  very  fingular  Form  and  Appearance. 
Its  Body  was  of  the  Figure  of  a  Crefcent ;  the 
Part  which  mov’d  forward,  and  confequently 
where  the  Head  was  fituated,  was  the  convex 
Side,  or  Back  of  the  Crefcent  \  and  between  the 
Horns,  in  the  very  middle  of  the  hollow’d  Parc, 
there  grew  a  moderately  long  and  cylindrick  Tail, 
thickeft  at  the  Bafe,  and  forked  at  the  Extremity. 

U  The 
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The  Colour  of  the  whole  Animal  was  a  pale 
green,  except  that  the  Verge  of  the  convex  Part 
of  the  Crefcent  was  redifh,  and  feem’d  thicker 
than  the  reft,  and  the  whole  Tail  was  white,  but 
with  a  Tinge  alfo  of  reddifh  or  Flefh  Colour. 
It  mov’d  tolerably  quick,  and  turn’d  about  at 
any  Time  with  great  Eafe ;  and  whenever  it 
was  in  Motion,  the  Tail  was  thrown  about  con¬ 
tinually  very  fwiftly,  and  in  a  great  Variety  of 
Directions,  and  that  much  in  the  Manner  of  the 
Tail  of  a  Dog,  that  is  in  a  good  Humour  from 
one’s  playing  with  him. 

The  Apparatus,  which  gave  us  this  general 
View  of  the  Animal  and  its  Motions,  difcover’d 
only  two  of  the  fubordinate  Series,  and  thofe 
but  very  imperfectly  ^  they  rather  feem’d  like 
animated  floating  Atoms,  than  any  regularly 
form’d  Animals.  It  was  eafy  to  fee  that  the 
Creature,  which  was  the  proper  and  immediate 
Object  of  our  Obfervation,  was  all  this  Time 
feeding,  and  that  in  a  very  ravenous  Manner, 
but  it  was  very  difficult  to  conceive  by  what 
Means  this  was  done,  as  well  as  how  or  by  what 
Kind  of  Apparatus  it  perform’d  its  Motions.  We 
law  it  float  about  and  change  Place  in  any  Di¬ 
rection  with  great  Facility,  tho’  we  difcovered 
no  Motion  in  any  Part  of  it  except  the  Tail, 
and  that  by  no  Means  fuch  as  could  be  fuppos’d 
to  occafion  the  Progreffion  ;  and  when  it  chofe  to 
reft,  which  was  generally  as  it  feem’d  for  the  Sake 
of  feeding  with  more  Eafe,  it  fix’d  itfelf  by  ap¬ 
plying  the  forked  Extremity  of  the  Tail  to  the 

Glafs  5 


Natural  Hijlory  and  Philofophy .  291 

Giafs  ;  and  what  was  a  very  furprizing  Sight* 
thos  it  took  no  Pains,  that  we  could  perceive,  to 
draw  the  other  Creatures  to  it,  all  that  were 
large  enough  to  difcover  themfelves  to  this  Ap¬ 
paratus,  occafionally  came  up  ;  and  threw  them* 
felves  with  Rapidity  into  its  Mouth. 

This  was  a  Circumdance  that  appeared  at  this 
Time  no  lefs  furprizing  than  what  we  are  told  of 
Rattle  Snakes  Power  of  Charming,  as  it  is  call’d, 
the  Birds  and  fmalier  Reptiles  by  its  Eyes,  till 
they  fall  or  run  into  its  Mouth.  But  whatever 
may  be  the  Reality  in  regard  to  that  drange 
Story,  the  whole  Miracle  in  this  other  Cafe  was 
foon  explain’d  to  us,  and  we  were  convinc’d  that 
it  was  only  a  Deficiency  in  our  Organs,  and  the 
Apparatus  we  had  at  that  Time  put  together  to 
aflift  them,  that  occadon’d  the  apparent  Singu¬ 
larity. 

On  adapting  a  large  Set  of  Magnifiers,  and 
getting  one  of  thefe  Animals  within  a  fmalier 
Compafs  of  the  Fluid,  and  with  dill  fome  of  its 
Prey  about  it,  we  difcover’d  that  the  whole  ante¬ 
rior  Verge  of  the  Body  was  fupported  in  its  con¬ 
vex  Form,  by  a  Rib  or  Ridge  of  a  rounded  Shape, 
and  a  folid  Subfiance,  and  of  a  red  Colour ;  the 
poderior  or  hollow  Verge  was  fupported  alfo  by 
a  blue  Rib,  but  fmalier,  and  the  Tail  itfelf  feem’d 
a  Continuation  of  the  Matter  of  thefe  Ridges, 
only  quite  white,  as  the  under  Ridge  was  paler 
than  the  upper.  The  Body  itfelf  was  now  feen 
to  be  flatted,  and  compos’d  as  it  were  of  two 
fine  Membranes  of  a  very  bright  yellowilh  green 

U  %  Colour, 
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What  we  farther  difcover’d,  while  the  Creature 
was  in  this  uncomfortable,  tho9  favourable  Situa¬ 
tion  for  us,  was,  that  its  Mouth  was  a  vaft  Open¬ 
ing  in  the  very  Front  of  the  prominent  Part  of 
the  Crefcent ,  but  this,  as  it  was  feme  little  Way 
on.  the  under  Part  of  the  Body,  was  more  eafily 
feen  in  this  View,  than  it  could  have  been  from 
above,  when  the  Back  was  upward.  The  Crea¬ 
ture  at  length  di  fen  gag’d  itfelf  from  this  pain¬ 
ful  Poliure,  and  fwam  about  in  the  ufual  Way 
with  more  than  ordinary  Rapidity  and  Viva¬ 
city  ;  at  length  it  on  a  fudden  precipitated  it 
felf  to  the  Bottom,  and  expanding  the  forked 
Extremity  of  its  Tail  to  fix  it  to  the  Glafs, 
ihew’d  us  a  Mechanifm  in  that  Part,  which  it 
was  irnpoffible  for  us  before  to  have  any 
Idea  of. 

The  firft  Motion  towards  this  fixing  it  to  the 
Glafs,  was  made  by  extending  the  two  Points  of 
the  forked  End  of  the  Tail  to  as  much  Diftance  as 
poffible,  &  that  the  very  Bale  of  the  Bifurcation 
approached  the  Bottom  ;  from  this  Bale,  or  the 
Centre  of  the  two  Ramifications,  there  was  now 
produc’d  a  third  :  this  was  very  fhort  in  Compa¬ 
nion  of  the  other  two,  and  of  a  fmgular  Figure. 
As  they  were  cylindrick,  this  was  of  a  truly  conic 
Form,  and  hollow  at  the  Extremity,  which  an- 
fwer’d  to  the  larger  Part  or  Bale  of  the  Cone. 
This  Cavity  was  iurrounded  by  a  flat  and  fome- 
what  thick  Rim,  from  which  there  ran  everyWay 
a  Number  of  very  Bender  Filaments,  continually 
in  Motion,  It  was  but  a  little  Time  before  the 
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open  End  of  the  Cone  was  fix’d  down  to  the 
Glafs ;  and  as  foon  as  it  was  fo,  the  Filaments 
fpread  themfelves  in  all  Direttions  from  it,  in  the 
Manner  of  Roots,  and  fattening  themfelves  down 
firmly  to  the  Glafs,  their  whole  Length  affifted 
greatly  in  preferving  the  Extremity  of  the  Cone 
in  its  Place.  As  foon  as  this  was  thoroughly  fix’d, 
the  other  two  Ramifications  form’d  themfelves 
into  a  Kind  of  arch’d  Figures,  one  on  each  Side 
of  it,  and  expanding  a  little  at  their  Extremities, 
fatten’d  themfelves  in  the  fame  Manner  as  the  firft 
had  done,  and  ihew’d,  what  had  not  at  all  ap¬ 
pear’d  before,  a  Number  of  Filaments  furround¬ 
ing  the  Verge  of  each  of  them  in  the  fame 
Manner  as  thofe  of  the  Middle  of  the  Ramifica¬ 
tion  ;  fixing  themfelves  down  in  the  fame  Man¬ 
ner  to  the  Surface  of  the  Glafs,  and  affifting 
in  holding  the  Bodies,  to  which  they  feverally 
belong’d,  in  their  Places. 

We  had  hitherto  feen  this  Creature,  though 
much  the  larged  of  all  the  Inhabitants  of  the 
Fluid,  fwimming  about  in  perfect  Peace  among 
them  ^  and  while  they  were  devouring  one  ano« 
ther  by  Hundreds,  never  meddling  with  any. 
We  had  admir’d  the  different  Difpofition  of  this 
whofe  Size  qualify 9d  it  for  being  a  Devourer 
of  the  largeft,  and  a  much  more  univerfal  one 
than  any  others,  while  it  had  yet  fhewn  no 
Difpofition  to  do  Mifchief.  It  was  fingular, 
that  a  Creature  which  had  lwam  about  fo  in- 
offenfively,  fhould  have  fix’d  itfelf  in  order  to  its 

Feeding  y  and  however  little  we  might  have  ex- 
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Colour,  with  a  filky  Glofs  on  them.  We  now 
found  that  the  whole  Verge  was^laftick,  and 
the  Tips  of  the  Crefcent  in  particular  were  capa* 
ble  of  Motion,  but  that  it  was  very  quick,  and 
they  inftantly  recover’d  their  Form  again.  The 
Creature  was  all  this  Time  in  Motion,  and  thefe 
fudden  and  irregular  Vibrations  of  the  Points  of 
the  Crefcent  feem’d  no  more  capable  of  pro¬ 
ducing  that  Motion,  than  the  Concuffions  of  the 
Tail.  By  great  good  Fortune  the  Creature  en¬ 
gag’d  itfelf  in  a  painful  Manner  between  the 
Edges  of  the  two  Glades  in  which  it  was  con¬ 
tain’d,  with  the  Fluid  about  it  •,  and  in  its 
Struggles  to  get  loofe,  found  itfelf  on  its  Back. 
We  had  not  doubted  but  that  we  fhould  find 
fome  Mechanifm  on  its  under  Surface  for  the 
Performance  of  its  Motions,  though  the  upper 
Side  difcover’d  none.  Our  Opinion  was  foon 
found  to  be  juft.  We  now,  that  the  Crea¬ 
ture  was  in  this  favourable  Pofture,  and  in 
violent  Motion  to  releafe  itfelf,  had  an  Oppor¬ 
tunity  of  feeing  not  only  what  was  the  Ap¬ 
paratus  by  which  it  mov’d  itfelf,  but  the  Man¬ 
ner  of  its  applying  that  Apparatus.  We  faw, 
that  the  whole  under  Surface  of  the  Body  was 
furnifh’d  with  a  peculiar  Kind  of  Appendages, 
which  by  their  Form  could  have  no  Title  to 
the  Appellation  of  Arms  or  Legs,  and  were  in¬ 
deed  no  other  than  real  Fins,  analogous  both 
in  Ufe  and  Structure  to  thofe  of  Fifties,  and 
refembling  them  alfo  in  fome  Degree  in  Shape. 
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There  were  no  lefs  than  three  Rows  of  thefe, 
dilpos’d  in  ^Sefies  exactly  according  to  the 
Shape  ofyfhe  Body.  The  firft  Series  confided 
of  the  larged,  and  was  fi mated  at  a  (mail  Di- 
ftance  below  the  Rim  of  the  Body  on  its  an¬ 
terior  Part.  The  Second  confided  of  fmaller 
Fins,  of  the  fame  Figure  with  thofe  of  the  Fird, 
but  of  a  thinner  and  tenderer  Structure,  and  was 
plac’d  very  exactly  in  the  Middle  of  the  Body  : 
and  the  Third  had  their  Origin  near  the  pofte- 
rior  Verge,  and  were  lo  diort  as  not  to  over¬ 
hang  it,  lo  that  they  could  not  be  feen  from 
above,  any  more  th^n  the  others. 

Each  Fin  was  of  an  oval  Figure  •,  the  fmaller 
End  of  the  oval  being  join’d  to  the  Body,  and 
the  larger  or  oppofite  Extremity  terminated  by  a 
thick  Rim  or  Ridge  of  a  different  Colour  from 
the  reft.  Each  was  fix’d  to  a  Kind  of  moveable 
Hinge  at  the  Bafe,  and  had  there  a  flefhy,  or  ra¬ 
ther  to  Appearance  a  grifiy  Protuberance  of  a 
rounded  Figure,  and  from  this  there  ran  fix  or 
eight  Ribs  of  the  fame  Subftance,  and  in  fome 
degree  of  the  fame  Colour,  along  the  whole  Fin. 
Thefe  ferve  to  fupport  the  Fin,  and  they  ter¬ 
minate  at  the  Verge,  uniting  themfelves  to  the 
prominent  Ridge  or  Rim,  which  feems  of  the 
fame  grifiy  Stru&ure.  The  Subftance  of  the  Fin 
feems  to  be  membraneous,  and  in  all  Refpeds  like 
thofe  of  Fifties  j  and  the  whole  is  moveable  at  the 
Bafe  as  thofe  are  :  the  general  Colour  of  the  Fin 
is  a  very  pale  green,  but  the  Ribs  are  white  with 
a  little  Blufh  of  reddifh. 
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pedied,  or  imagin’d  this  at  firft,  we  Toon  found 
it  to  be  the  Cafe. 

The  Creature  was  no  fooner  firm  in  its  Place, 
than  we  faw  protruded  from  its  anterior  Part 
two  large  and  oblong  Bodies,  out  on  each  Side 
of  the  Mouth  j  thefe  were  no  fooner  in  Sight, 
than  they  put  themfelves  in  Motion,  and  fur- 
priz’d  us  with  the  exa 6b  Refemblance  of  a  Couple 
of  Wheels,  like  thole  of  a  Water-Mill,  turning 
round  with  a  furprizing  Rapidity,  and  each 
making  its  Revolution  inward,  or  in  a  Diredlion 
toward  the  Mouth. 

The  Confequence  of  this  extraordinary  Motion 
was,  that  two  Currents  were  form’d  in  theW7ater, 
which  between  them  took  in  the  whole  Quantity. 
The  Motion  was  too  violent  not  to  carry  with 
it  all  the  Animalcules,  of  whatever  Kind  they 
were,  that  came  within  its  Influence,  and  it  was 
incefiant.  In  the  Courfe  of  a  few  Moments, 
every  Drop  of  the  Fluid  came  within  the  Verge 
of  the  immediate  Whirl,  and  as  both  the  Wheels 
turn’d  inwards,  it  was  a  Confequence  that  every 
Drop  which  did  fo  was  thrown  into  the  Mouth, 
which  was  all  this  while  kept  wide  open  between 
them.  In  this  Manner  the  whole  Quantity  of 
the  Fluid,  with  all  the  Animals  it  contain’d,  J 
pafs’d  feveral  Times  in  a  Minute  through  the 
Mouth  of  this  Creature,  and  it  could  as  it  pleas’d 
clofe  the  Jaws  upon  whatever  of  them  it  lik’d. 

It  would  not  be  eafy  to  produce  a  more  flrik- 
ing  Inftance  than  this  of  the  Manner  in  which 
the  Devourers  of  the  Works  of  Nature  prey  on 

one 
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one  another.  Here  were  before  us  in  the  fame 
little  Portion  of  the  inhabited  Fluid,  four  diffe¬ 
rent  Series  of  Beings  feeding  upon  and  deftroying 
one  another  by  various  Means,  and  in  different 
Manners,  and  at  length  appears  a  fifth,  which, 
but  in  Paftime,  without  the  Trouble  of  Purfuit, 
draws  in  the  whole  Multitude,  great  and  fmall, 
the  Devourers  and  their  Prey,  and  takes  them 
into  his  Mouth  to  fwailow  or  difcharge  them  juft 
as  he  pleafes. 

It  is  in  Compliance  only  with  the  common 
Cuftom,  that  I  have  hitherto  call’d  the  Appa¬ 
ratus  of  this  Animal,  for  forming  a  Current  in 
the  Water,  by  the  Name  of  Wheels.  Several 
Species  of  Animalcules  befide  this  have  the  fame 
Organs,  and  ufe  them  in  the  fame  Manner,  and 
the  rude  Obfervers  of  earlier  Time  have  taken 
them  to  be  Wheels,  and  even  call’d  the  Creatures 
from  them  Wheel  Animals.  ’Tis  odd  that  it 
fhould  not  occur  to  thefe  Writers,  that  in  order 
to  a  Wheel’s  performing  fuch  an  unlimited  Num¬ 
ber  of  Revolutions  all  one  way,  it  muft  be  de¬ 
tached  entirely  from  all  other  Parts  of  the  Body 
of  the  Animal  *,  and  that  if  fo  detach’d,  it  could 
not  be  nourifh’d.  Impofiibilities  and  Contra¬ 
dictions  of  this  Kind,  however,  cannot  perplex 
thofe  who  do  not  fee  them.  The  Mechanifm  is 
in  Reality  of  a  Kind  very  different  from  that  of 
Wheels,  but  it  is  Angular  enough,  and  greatly 
worthy  Attention. 

It  was  not  till  after  many  Attempts  that  we 

fucceeded  in  getting  one  of  thefe  Animals  in 
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fuch  a  Situation,  as  that  it  muft  foon  perifh  by 
the  Evaporation  of  the  Water,  and  that  in  a 
Way  in  which  we  fhould  fee  the  laft  Motions 
of  its  Apparatus.  Under  this  favourable  Circum- 
ftance,  which  was  owing  to  the  very  narrow 
Cavity  between  the  Edges  of  a  fmall  double 
Concave  Glafs  *,  we  at  length  had  one  fix’d  for 
preying,  and  intent  upon  it,  while  the  Water 
pafs’d  very  quickly  away  from  under  it.  The 
Creature  many  Times  drew  in  the  whole  Appa¬ 
ratus  during  the  fir  ft  Approaches  towards  its 
being  left  dry,  and  we  were  in  Fear  it  would 
die  with  them,  retraded  into  its  Body,  but  the 
Event  was  more  favourable.  ’Tis  a  Sort  of 
Cruelty  to  take  Advantage  of  the  dying  Agonies 
of  thefe  minute  Animals,  but  it  is  often  only  in 
thefe  that  we  have  an  Opportunity  of  diftinguifh- 
ing  their  Strudure.  This  was  perfedly  the  Cafe 
in  the  prefent  Inveftigation  *,  the  Creature  that 
had  at  the  firft  Threat  of  its  Deftrudion  drawn 
back  the  whole  Apparatus,  protruded  it  forth 
again  at  Times,  giving  it  a  flower  and  flower 
Motion,  which  alfo  tended  not  a  little  to  our 
making  the  Difcovery  ;  and  at  length  it  died 
with  both  of  them  thruft  out. 

During  the  Moments  of  the  flower  Motion 
of  thefe  imaginary  Wheels,  we  difcover’d  that 
the  flefhy  Protuberances,  which  we  had  at  firft 
feen  protruded  on  each  Side  near  the  Mouth, 
were  of  a  rounded  Figure,  and  each  furnifh’d 
with  a  great  Number  of  elegantly  form’d  and 
jointed  Arms.  We  foon  difcover’d,  that  the 
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fieihy  Tubercles  on  which  thefe  grew  were 
liable,  though  they  by  Means  of  their  Joints 
were  continually  in  Motion.  It  would  not  have 
been  eafy  either  to  count  the  Number  of  thefe, 
or  to  difcover  their  Form  and  Structure,  unlefs 
they  were  in  fome  Degree  of  Motion,  though 
the  ufual  Rapidity  of  their  Movements  ren¬ 
der’d  that  equally  impoffible.  In  their  more 
languid  Moments,  it  was  eafy  to  count  that  each 
Tubercle  had  fourteen  of  thefe  Arms,  and  every 
Arm  no  lefs  than  eight  Joints.  They  were  all 
larged  at  the  Bafe,  and  pointed  at  their  Ex¬ 
tremity,  and  were  all  the  Way  along  befet  on 
each  Side  with  a  Multitude  of  Filaments  in  the 
Manner  of  the  Plumage  of  a  Feather,  but  with 
this  efifential  Difference  in  Favour  of  the  Ani¬ 
mal,  that  as  thofe  Filaments  are  all  fix’d  for 
ever  in  their  horizontal  Diredtion,  thefe  were 
capable  of  moving  at  its  Pleafure,  and  of 
anfwering  very  important  Purpofes  by  that 
Motion. 

As  the  Movement  of  the  imaginary  Wheels 
was  inward  from  both  Sides  of  the  Mouth, 
we  foon  difcover’d  alfo  that  the  eight  Joints 
of  each  Leg  were  all  form’d  folely  for  bend¬ 
ing  in  the  fame  Direction.  The  Body  of  the 
Leg,  or  the  whole  intermediate  Space  between 
every  two  Joints,  was  of  a  convex  Form  on  the 
Back,  and  concave  at  the  Front,  or  on  the  in¬ 
ner  Side.  The  Joints  had  the  Appearance  of  fo 
many  Balls  and  Sockets  cover’d  with  a  thin  and 
un&uous  Membrane,  and  form’d  for  the  readied 

and 
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and  eafieft  Motions ;  and  it  was  apparent,  that 
the  Bafe  of  every  Filament  of  the  Plumage  alfo 
had  an  Articulation  of  the  fame  Kind,  by  which 
as  the  whole  Body  of  the  Limb,  could  be  drawn 
forward  and  in  no  other  Direction,  fo  the  Plu¬ 
mage  in  every  feparate  Part  could  be  mov’d  in¬ 
ward,  and  in  no  other  Dire£tion. 

When  we  had  thus  far  inform’d  ourfelves  of  the 
true  Stru&ure  of  thefe  Limbs,  our  whole  Obfer- 
vation  was  diredxd  toward  the  Manner  of  ufing 
them,  by  which  the  whole  Congeries  feem’d  to 
form  the  Appearance  of  a  Wheel.  While  the 
Motion  was  perform’d  in  its  full  Rapidity,  a 
Difcovery  of  this  was  impoflible,  but  in  the  lan¬ 
guid  State  of  it,  under  which  we  continu’d  the 
Examination,  it  was  eafy.  We  faw  the  Arms 
all  in  Motion  at  once,  tho’  this  very  (lowly,  the 
Bafe  on  which  they  were  fix’d,  or  from  which 
they  grew,  remain’d  all  this  Time  perfe&ly  (till  ; 
and  indeed,  having  no  other  Articulation,  it  is 
wholly  incapable  of  any  Motion  other  than  that 
by  which  the  Creature  draws  it  in,  or  thrufts  it 
out  at  Pleafure ;  the  Arms  were  in  their  Pofture 
of  Reft,  that  is  they  flood  ere<ft,  and  their  Fila¬ 
ments  or  Plumage,  if  the  Expreflion  may  be  al¬ 
low’d,  for  no  other  can  exprefs  the  Thing  fo  well, 
were  in  a  drooping  and  unexpanded  Pofture. 
’Tis  from  this  State  of  utter  Reft  that  we  may 
beft  begin  an  Account  of  their  Motions.  In  an 
Inftant  the  Plumage  became  all  eredl,  or  rais’d 
into  its  firm  and  ftationary  horizontal  Pofture ; 
the  Arms  now  made  a  very  different  Appearance 
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from  that  under  which  they  were  firft  feen  ;  each 
was  with  the  Verge  of  its  thick  Plumage  of  at 
lead  four  Times  its  former  Diameter ;  in  this 
State  they  were  all  bent  downward  and  inward, 
as  a  Man  may  clofe  together  his  extended  Hand 
by  drawing  the  Points  of  the  Fingers  down  into 
his  Palm  5.  as  all  the  Joints  of  the  Fingers  will 
be  feen  to  affifl:  in  this  Motion,  fo  all  the  more 
numerous  Articulations  of  the  Limbs  of  this 
Creature  afiifted  in  the  fame  Manner.  The  whole 
Plumage  continu’d  expanded  all  the  while,  and 
the  Limbs  in  fine  became  roll’d  up  together  as  it 
were.  This  Motion,  from  fourteen  fuch  Arms  at 
once,  could  not  but  drive  forward  all  the  circum¬ 
jacent  Fluid  in  the  Diredbion  in  which  they 
mov’d,  that  is  from  the  more  diftant  Parts  toward 
the  Mouth,  and  the  Limbs  of  the  other  Pro* 
tuberance,  for  thofe  of  the  two  feem  always  to 
keep  Time  with  one  another,  adling  in  the  fame 
Manner,  at  the  fame  Inflant,  as  much  of  the 
diftant  Water,  from  that  Part  of  the  Space  be¬ 
hind  this  Series  was  thrown  toward  the  Mouth, 
as  on  the  other  Part  from  the  other. 

When  the  Limbs  were  thus  folded,  the  next 
'Thing  was  the  Explication  of  them.  In  this  we 
faw  them  gradually  recover  their  former  Pofi- 
tion,  as  if  from  a  mere  Adi  of  Reftitution,  with¬ 
out  any  impulfive  Force,  and  in  this  unwinding 
or  drawing  back  the  Filaments  at  the  Edges, 
forming  what  I  have  call’d  the  Plumage  of 
the  Arms,  were  not  extended  and  rigid  as  they 


ESSAYS  in 


had  been  in  the  clofing,  but  they  hung  lax 
and  fell  inward.  The  Arms  were  no  fooner 
in  their  eredl  Pofture  again,  than  the  Filaments 
of  the  Plumage  became  rigid,  and  were  reftor’d 
to  their  horizontal  and  firm  Direflion ;  in  this 
State  the  Arms  were  all  clos’d  agaih,  and  the 
Water  driven  before  then!  as  at  the  firft. 

Thefe  Motions  were  repeated  a  Multitude  of 
Times  before  us,  and  that  fo  (lowly  and  delibe¬ 
rately,  that  it  was  very  eafy  for  us  to  diflinguifh 
every  Article,  and  every  Part  of  the  Motion  5 
and  from  this  Obfervation  it  was  eafy  to  infer* 
that  no  more  was  requir’d  than  a  very  rapid  Mo¬ 
tion  of  this  fimple  Kind,  a  quick  fucceflive 
clofing  and  unfolding  of  thefe  Arms  to  deceive 
the  Eye  in  the  Particulars,  and  to  form  a  conti¬ 
nued  Current,  by  what  fhould  appear  thro5  the 
Mifreprefentation  of  that  Rapidity  a  circular  or 
wheel-like  Motion.  In  the  healthful  State  of 
the  Animal,  when  thefe  Organs  are  us’d  in  Search 
of  Prey,  the  clofing  and  unfolding  of  the  Arms 
is  perform’d  many  hundred  Times  in  a  Minute  , 
and  as  the  Act  of  Clofing  from  the  expanded 
Figure  of  them  during  that  A6t  is  much 
eafier  feen  than  that  of  unfolding  or  drawing 
back  the  Joints,  that  is  the  foie  Motion  that  is 
perceived  by  the  Eye.  The  Expanfe  of  the 
Arms,  by  means  of  the  Plumage,  takes  in  a  large 
Volume  of  Water,  in  Proportion  to  the  Bulk  of 
the  Animal,  and  the  quick  and  fucceflive  Repe¬ 
tition  of  this  throws  the  whole  Quantity  of  the 
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Water  into  Motion,  and  forms  a  Current.  In  the 
mean  Time  the  drawing  back  of  the  feveral 
Joints,  or  recovering  the  Arms  to  their  State  of 
Erection,  is  attended  with  fcarce  any  contrary  Di¬ 
rection  to  the  Fluid  as  it  is  perform’d  more  gent¬ 
ly,  and  the  Volume  of  Water  prefs’d  againft  is 
but  equal  to  a  fourth  of  that  agitated  by  the  fame 
Arms  in  thek  Defcent  when  the  Plumage  is  ex¬ 
panded  ;  and  even  this  fourth  Part  of  the  Dia¬ 
meter  of  the  Arm  in  this  State  paiTes  much  more 
eafily,  and  with  lefs  Refiftance  or  Difturbance 
thro5  the  Water  as  it  is  of  a  convex  Form,  where¬ 
as  the  whole  of  the  other  inclines  to  a  concave. 

By  this  fimple  Mechanifm,  analogous  to  that 
of  many  other  of  the  Animalcules  which  inhabit 
the  Waters,  it  is  that  the  imaginary  wheel-like 
Motions,  not  only  of  this  Species  but  of  all  the 
others  of  thofe  call’d  Wheel  Animals,  for  I  have 
examin’d  them  all,  is  perform’d  :  and  thus  ea fy 
will  it  be  found  in  many  other  Cafes  to  reduce 
what  is  made  ridiculous  and  abfurd,  by  the  Mif* 
rep refutation  of  thofe  who  have  attempted  to 
under tlahd  it  with  unequal  Faculties,  to  the  re- 
gular  Laws  and  common  Forms  of  Nature, 
where  proper  Attention  is  guided  by  a  com¬ 
petent  Underftanding  in  the  Refearch.  Nothing 
can  fo  deeply  fcandalize  any  Branch  of  Know¬ 
ledge  as  the  afferting  Impoffibilities  in  any  Part 
of  it ;  and  it  is  too  long  that  this  pretended 
Wheel  Stru&ure  in  the  Animalcules  of  this 
.Kind,  has  been  an  Opprobium  to  the  Natu- 
ralifts. 
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The  Quantity  of  Animalcules  of  other  Kinds, 
which  we  faw  by  this  Mechanifm  thrown  every 
Inftant  into  the  Mouth  of  this  Creature,  during 
its  State  of  Health  and  more  rapid  Motion,  is 
inconceivable  *,  but  the  Deftrudtion  was  not  fo 
great  as  might  have  been  conceived  from  the 
Apparatus :  the  Mouth,  tho’  often  fill’d,  feldoni 
clos’d.  The  far  greater  Part  of  the  Creatures  thus 
thrown  into  it  were  inflantly  thrown  out  again, 
and  only  fuch  as  were  the  more  immediate  Ob¬ 
jects  of  its  Choice  were  retain’d  there.  As  the 
Creature  grew  languid,  and  the  Motions  became 
flow,  more  of  them  were  deflroy’d  by  if,  for  tho’ 
the  Revolutions  of  the  Water  were  lefs  frequent, 
the  Jaws  clofed  much  oftener,  and  at  laft,  to¬ 
ward  the  End  of  the  Creature’s  Life,  perhaps 
from  Compulfion  rather  than  Choice,  aimed: 
continually.  When  the  Water  was  almoft  en¬ 
tirely  gone,  the  Creature  loofen’d  its  Tail  from 
the  Glafs,  and  after  a  Struggle,  which  feem’d  a 
vain  Effort  to  follow  the  departing  Fluid,  died 
with  the  Tubercles  in  their  protruded  State,  and 
the  Arms  in  a  middle  Pofition  between  that  of 
their  Extenfion  and  their  entire  Clofing.  The 
Filaments  of  the  Tail  are  alfo  vifible,  and  the 
whole  remarkable  Apparatus  of  Fins  on  the  un¬ 
der  Part  of  its  Body.  I  preferve  the  Specimen 
in  this  Condition,  and  efteem  it  the  happieft 
Sample  of  an  Animalcule  I  have  ever  been  pof- 
fefs’d  of. 


ESS  AT 


3°5 


Natural  Nijlory  and  Philofoply. 

\ 

ESSAY  XIV. 

On  an  JnfeSl  of  peculiar  Form  and  Structure 
inhabiting  a  gelatinous  Sea-plant, 

IN  one  of  the  firfl of  thefe Effays  I  mentioned 
a  vaft  Variety  of  marine  Produdioris,  which 
1  brought  up  to  Town  from  an  Expedition  to  the 
Ifland  of  Sheppey.  The  Misfortune  of  having 
too  many  Objects. for  Qbfervation  is  often,  that  w£ 
pay  but  an  imperfed  Regard  to  one,  to  get  at 
another;  like  a  Child,  who  hurries  over  the  Pages 
of  a  new  Book  to  get  at  the  next  Pidure.  When 
we  have  a  more  refolute  Attention  to  the  firft 
Subjeds  of  our  Obfeirvation,  we  lofe  the  Oppor¬ 
tunities  of  examining  the  others,  which  penfh  in 
fpite  of  our  beft  Care,  while  we  bellow  our  Time 
on  that.  This  was  the  Cafe,  in  regard  to  the 
greater  Part  of  thofe  curious  Things,  as  well  of 
the  Animal  as  the  Vegetable  World,  which  I  had 
brought  up  from  this  Journey ;  but  as  1  knew 
where  to  fend  for  them  again,  I  readily  forfeited 
the  prefent  Advantage  to  the  purfuing  the  Invefti- 
gation  of  the  firffc  Object  1  had  feized  upon. 

I  could  not  but  recoiled,  among  the  many 
curious  Bodies  of  this  Parcel,  tnat  1  had  been 
ilrangely  furprifed  at  the  continual  Motion  of 
certain  Appendages  to  a  Sea-plant;  and  now 
made  no  doubt  of  their  being  Animals,  inhabit¬ 
ing  or  making  their  Way  into  it,  though  at  that 
.  i  ,  v  lime 
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Time  it  had  not  occurred  to  me.  The  Plant  was 
that  gelatinous  kind  of  Fucus,  as  our  Writers 
exprefs  it,  which  is  called  the  Sea  Ragged-ftaff. 

I  recolle&ed  that  it  was  very  frequent  about  the 
Shores  of  the  Ifiand,  walked  up  by  the  Tides » 
and  I  fent  Inftru&ions  for  the  taking  up  a  Quan¬ 
tity  of  it,  and  fending  it  by  one  of  the  Hoys,  in 
its  own  Element,  and  in  fuch  a  Manner,  that  it 
might  come  with  as  little  Injury  as  poffible.  The 
Orders  were  eafily  fulfilled,  and  I  received  feveral 
fine  Specimens  of  it. 

What  I  had  at  firit  obferved  of  it,  I  ftill  faw 
in  thefe  Pieces.  The  Plant  itfelf  is  of  a  very 
rude  and  irregular  Form  •,  but  its  common 
Branches  are  fix  or  eight  Inches  long,  and  from 
a  Quarter  of  an  Inch  to  three  Quarters  of  an  Inch 
in  Diameter.  Its  Subftance  is  confiftent,  but  foft  : 
It  feems  a  mere  hardened  Jelly.  Its  Colour  is  a 
pale  Brown.  Its  Surface  is  covered  with  irregu¬ 
lar  Protuberances,  and  the  whole  Plant  makes  a 
very  lingular  Figure. 

Befide  thefe  larger  Protuberances,  I  had  origi¬ 
nally  feen  on  it  a  Number  of  very  minute  and 
delicate  Bodies,  having  much  the  Appearance  of 
Feathers,  the  Quill-part  of  which  was  ftuck  into 
the  Subftance  of  the  Plant :  Thefe  were  in  con¬ 
tinual  Motion,  waving  backwards  and  forwards, 
as  if  under  the  Impulfe  of  fomeTremulation  in  the 
Water.  I  foon  difcovered  that  the  Motion  was 
continued,  when  the  Water  was  ever  fo  quiet ; 
and  was  eafily  brought  to  believe,  by  this  and  the 
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whole  of  their  Appearance,  that  they  were 
not  a  Part  of  the  Plant,  but  feme  Animals 
which  inhabited  it,  or,  at  leaft,  made  their  Way 
into  it  at  their  Pleafure. 

Of  all  the  Infeht  or  Animalcule  Tribes  which 
we  fee  inhabiting  either  the  natural  Cavities  of 
Vegetables,  or  the  accidental  ones  of  Stones,  and 
other  folid  Bodies,  the  Part  that  is  protruded 
forth  at  the  Verge  of  the  Hollow,  is  in  general  the 
Head  :  This  is  occafionally  thrufb  out  and  drawn 
in  ;  and  ufually  has  its  Number  of  Lambs  or 
Horns,  or  Lome  other  Appendage  of  that  kind, 
about  it.  The  leaft  Diflurbance  of  the  Fluid  g;ene- 
rally  occafions  the  drawing  in  of  every  apparent 
Part  of  thefe  Animalcules :  But  in  this  Cafe  it 
was  otherwife.  A  very  rough  Motion  given  t© 
the  Veffel,  in  which  the  Plant  was  contained, 
had  no  Effedt ;  and  even  the  touching  feveral  of 
them,  one  after  another,  afterwards,  did  nothing 
more  than  occafion  a  brifker  Motion  in  them ; 
not  one  of  them  difappearing  either  on  this  or 
any  other  Occafion  of  Diflurbance. 

On  applying  a  Piece  of  the  Plant,  cut  off* 
with  one  of  the  Creatures  adhering  to  it,  before 
the  fingle  Microfcope,  no  Appearance  of  Legs 
or  Arms,  or  Head,  or  any  other  diftinct  Part  of 
an  Animal  appeared :  The  whole  that  could  be 
difeovered  was,  that  there  ran  a  rounded  Stem 
up  the  Middle  *,  and  that;  on  each  Side  of  this, 
there  grew  a  thin  and  pellucid  Membrane,  which 
was  folded  in  a  Multitude  of  Wrinkles  ;  and, 
befide  its  common  Motion  with  the  whole  Body 
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of  the  Animal,  had  its  Vibrations  and  Undula¬ 
tions  of  its  own.  Had  it  not  been  for  thefe,  it 
would  have  been  natural  to  fuppofe  it  a  Part  of 
the.  Plant ;  but  as  they  determined  it  a  diftind: 

-  Being,  and  that  of  the  Animal  Kingdom,  it  re¬ 
mained  to  difengage  it,  in  order  to  fee  its  whole 
Form. 

The  Individual,  which  was  now  under  Exa¬ 
mination,  perifhed  in  the  Attempt :  But  a  little 
Caution,  in  repeating  it  on  fome  of  the  others, 
difengaged  four  or  five  of  them ;  and  I  had  the 
Pleafure  of  feeing  thefe  fwimming  at  Liberty  in 
a  fmall  Quantity  of  Sea-water,  which  1  had  put 
into  a  concave  Glafs,  and  adapted  to  the  double 
Microfcope.  It  foon  appeared,  that  the  Part  of 
the  Animal  which  I  had  examined,  as  it  remained 
fixed  to  the  Plant,  was  the  hinder  Portion  of  its 
Body,  the  Plead  having  been  all  the  time  deeply 
immerfed  in  the  very  Subftance  of  the  Vegetable. 
The  whole  Animal,  as  it  now  fwam  about,  ex- 
pofed  to  View,  was  of  a  very  fingular  Form  :  It 
refembled  ftill  more  a  Feather  than  it  had  done 
in  the  firft  imperfedl  View.  The  Head,  and 
fome  Part  of  the  Body,  which  was  nearly  of  the  | 
fame  Thicknefs  with  the  Head,  were  rounded, 
fmooth,  and  naked  ;  and  not  ill  refembled  the 
Barrel  of  the  Quill ;  and  the  reft  of  it,  with  the 
Membrane  on  each  Side,  the  feathered  Part. 

There  was  no  great  Reafon  for  determining 
this  naked  Part  the  Head,  except  that  it  was  al- 
ways  carried  forward  in  the  Motions,  and  the. 

.  whole  of  the  Movements  appeared  to  be.  made 
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by  the  Tail,  or  edged  Portion  of  the  Body;  the 
Membrane  of  which,  vibrating  about,  caufed  all 
the  progreffive  as  well  as  the  turning  Motions 
of  the  Creature.  Sometimes  the  whole  hinder 
Part  of  the  Body  was  thrown  backward  and  for¬ 
ward,  alternately,  with  great  Rapidity :  At  others 
the  main  Trunk  or  Stem  remained  fixed,  and 
only  the  Membrane  itfelf  moved,  either  in  a 
vibratory  Manner  from  Side  to  Side,  or  elfe  by 
drawing  together  and  expanding  again  ;  the 
Edges  being  occafionally  drawn  one  to  the  other, 
and  the  Trunk  inclofed,  as  it  were,  in  a  Cafe 
formed  by  them  ;  and  at  other  times  the  whole 
either  partly  or  totally  expanded.  According  to 
thefe  different  Directions,  the  Creature  moved  more 
or  lefs  fwifdy  forward  as  it  turned  to  one  Side  or 
the  other?  or  kept  fufpended  without  any  Change 
of  its  Place. 

The  Portion  of  Fluid  in  which  I  had  put  thefe 
Creatures  for  Obfervation,  was  not  fait  Water  of 
my  own  preparing ;  but  fome  of  the  genuine 
Water  of  the  Sea  :  It  had  come  up  in  the 
Veffel  out  of  which  they  were  taken,  with  their 
Portion  of  the  Plant :  It  was  confequently  full 
of  Inhabitants  of  the  Animalcule  Kind,  and  we 
faw  thefe  preying  upon  one  another  incelfantly, 
as  is  always  the  Cafe  where  there  are  of  dif¬ 
ferent  Species.  But  thefe  which  were  vaflly  iu~ 
periof  to  all  in  Size,  and  capable  of  iwallowing 
up  Multitudes  of  the  largeft  of  the  Devourers  at 
a  Mouthful,  never  made  an  Attempt  upon  any 
of  thems  nor  feemed  at  all  concerned  about 
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them  ;  nor,  indeed,  could  we  diftinguifti  any  Or¬ 
gans  for  eating  in  the  Creature. 

Its  whole  Body  was  of  an  oblong  Figure, 
rounded,  and  fomewhat  larger  towards  the  Head 
than  elfewhere.  Three  Fourths  of  its  Length 
were  edged  on  each  Side  by  the  Membrane,  which 
was  continued  about  the  Tail,  and  terminated  in 
a  rounded  Form.  The  naked  Part  of  the  Body, 
which  we  had  no  other  Reafon  to  diftinguifli  as 
the  Head,  but  that  it  was  thrown  forward  in  the 
Motions,  was  alfo  rounded,  but  terminated  in  a 
fharp  Point  of  a  triangulated  Form.  The  whole 
Body  of  the  Creature  was  of  a  pale  green  Colour, 
and  the  Membrane  white ;  and  this  triangulated 
Point,  which  terminated  the  Head,  was  brown, 
and  of  a  feemingly  boney  Texture.  We  care¬ 
fully  examined  every  Part  of  the  Body  that  was 
near  this  nftrument;  but  could  difcover  no 
Mouth.,  no  Tentauda,  no  Eyes,  nor  Appearance 
of  any  Organs  for  whatever  Purpofe  :  And  it 
was  plain,  that  the  Point  or  Inftrument  itfelf  at 
the  Head  was  firm,  folid,  and  had  no  Aperture 
any  where  about  it. 

When  we  had  examined  the  whole  Animal  as 
diligently  as  poffible,  without  making  out  any 
Thing  farther  than  what  appeared  at  the  very  firft 
Sight,  we  put  the  little  Quantity  of  Water,  in 
which  thofe  under  our  Obfervation  were  kept, 
into  a  fomewhat  larger  Portion  of  the  fame  Fluid ; 
in  which  we  alfo  placed  a  Piece  of  the  Plant, 
on  which  they  had  been  originally  found.  They 
continued  their  Motions,  and  their  occafional 
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Refts,  as  indolently  in  this  State  as  they  had 
done  in  the  former  :  And  we  were  deipairing  of 
tnaking  out  any  thing  concerning  them,  when 
one  of  the  Number,  by  perfed  Accident,  touched 
the  Side  of  the  Piece  of  the  Plant.  In  an 
Inftant  it  feemed  new  animated  :  It  drew  its 
whole  naked  Part  of  the  Body  backward  along 
the  Side  of  the  Plant ;  and,  receding  to  fome 
little  Diftance,  poifed  itfelf  in  the  Water,  and 
then  darted  forward  with  Violence.  The  Extre¬ 
mity  of  the  Plead  being  thus  driven  againft  the 
Plant,  the  Inftrument  with  which  it  was  termi¬ 
nated  was  forced  into  the  foft  Sufeftance  of  it ; 
and  the  Membrane,  that  edged  the  reft,  con¬ 
tinuing  a  vibratory  Motion  for  fome  Moments, 
we  found  that  Inftrument  making  its  Way  ftill 
farther  and  farther  into  the  Plant,  kill  the  whole 
Plead  and  half  the  naked  Part  of  the  Body  were 
immerfed  in  it. 

As  we  were  obferving  this  Procefs,  another  of 
the  Creatures  coming  by  Accident  into  Contad 
with  the  Plant,  did  the  fame,  exadly  in  the  fame 
Manner;  and,  in  a  few  Minutes,  the  other.  It 
was  evident,  from  the  whole,  that  the  Creature 
had  no  Eyes ;  that  its  Food  feemed  to  be  the 
Juices  of  this  Plant ;  and  that  it  yet  had  noWay 
of  finding  it  out,  but  by  perfed  Accident :  Nor 
was  it  eafy  to  conceive  any  Creature  more  ex- 
poled  to  Injuries  of  all  Kinds  than  this  defencelefs 
Infed,  even  after  it  had  got  at  the  Means  of  Life; 
the  whole  hinder  Part  of  the  Body  being  naked, 
and  expofed,  while  the  Plead  was  immerfed. 

X  4  When 
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When  the  Creature  had  once  fixed  itfelf  in  this 
Planner,  it  feemed  totally  at  Eafe  :  The  Body 
was  fubjedt  to  no  Motions,  except  a  gentle  Vi* 
bration  of  the  Membranes,  which  feemed  rather 
by  way  of  Amufement  than  intended  to  anfwer 
any  Purpofe  *,  and  the  utmofi;  Change  that  we 
could  think  we  difcovered  in  it,  from  time  to 
time,  was,  that  the  Head  feemed  fometimes 
more  deeply,  fometimes  more  flightly,  plunged 
into  the  Plant ;  but  this  it  was  hard  to  diftinguilh 
with  Certainty.  As  we  had  hitherto  difcovered 
•no  Organs  for  eating  in  this  fingular  Creature* 
the  Curiofity  of  knowing  in  what  Manner  it  per¬ 
formed  that  necefiary  Operation  became  a  Sub. 
jedt,  concerning  which  we  were  eager  to  be  fatif- 
iied.  We  faw  no  Means  of  this,  while  it  was 
fixed  to  the  Plant  j  and  on  drawing  it  forth,  ever 
■So  fuddenly,  there  appeared  no  Change  of  Form, 
or  new  Difcovery  of  Parts,  about  the  Head. 
The  firft  and  rnofl  natural  Opinion  was,  that  the 
triangulated  Point  at  the  Extremity  of  the  Head 
was  a  Probofcis,  and  open  at  the  End,  for  letting 
in  the  Juices  extravafated  by  the  Wound  it 
made ;  but  on  bringing  it  before  the  largeft 
Magnifier  of  the  fingle  Microfcope,  it  was  found  1 
to  be  folid  and  clofe  in  every  Part,  and  its  Point 
inconceiveably  fine,  but  fharp,  and  without  the 
very  Appearance  of  a  Hollow  or  Opening  in  any 
Part  of  it. 

As  the  Plant  was  of  a  kind  of  gelatinous  Sub- 
t  ilance,  and  in  fome  degree  tranfparent,  we  made 
a  new  Attempt  of  feeing  the  Operations  of  the 
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Creature’s  Head  within  it.  We  cut  feveral  tranft 
verfe  Slices  from  the  thickeft.  Part  of  the  Stalk 
of  one  of  the  vigorous  Pieces,  where  thefe 
Animalcules  were  moft  numerous ;  and  though 
we  deftroyed  many  of  them  in  the  Operation, 
yet  there  was  not  a  Piece  in  which  we  did  not 
find  one  or  more  of  them  yet  fixed,  without  Hurt, 
and  in  its  ufual  Pofition. 

We  fele&ed  one  of  the  thinned  of  thefe  Seg¬ 
ments,  on  which  there  was  fixed  a  fingle  Ani¬ 
malcule,  with  its  Membranes  in  Motion.  On 
laying  this  in  a  little  Water  before  the  double 
Microfcope,  we  faw  a  new  and  ftrange  Scene : 
What  we  had  obferved  of  the  Creature’s  plunging 
its  Head  deep  into  the  Plant,  and  drawing  it  out 
again  to  a  fmaller  Depth,  by  means  of  its  Mo¬ 
tion  of  the  Membranes,  and  bending  about  the 
hinder  Part  of  the  Body,  was  not  imaginary. 
The  firft  Thing  we  difcovered  on  this  Examina¬ 
tion  was,  that  the  Point  of  the  Head  kept  no 
fixed  Place  in  the  Subftance  of  the  Plant,  but 
was  aim  oft  continually  changing :  Sometimes  it 
was  withdrawn  nearly  to  the  Surface,  and 
at  others  plunged  deep  in  ;  fo  that  the  very  Part 
of  the  Body,  edged  by  the  Membrane,  came  in 
Contadt  with  the  Surface. 

The  thin  Piece  of  the  Plant  that  gave  Oppor¬ 
tunity,  by  its  Tranfparence,  of  feeing  this,  was 
the  Means  of  farther  Difcoveries.  We  had  ob¬ 
ferved,  from  the  firft,  an  inteftine  Motion  in  the 
very  Subftance  of  the  Plant ;  and  on  adapting  a 
more  powerful  Magnifier,  than  that  by  which  we 


3i4  ESSAYS  in 

had  taken  in  the  whole  Body  of  the  Animalcule' 
at  a  View,  we  had  an  Opportunity  of  di {co¬ 
vering  at  once  what  it  was  to  which  this  inteftine 
Motion  was  owing,  and  what  was  the  Intent  of 
the  feveral  Protrufions  and  Retradlions  of  the 
Head  of  the  Creature,  whofe  Nature  we  were 
inveftigating. 

We  foon  faw  that  the  Motion,  which  we  had 
at  firft  difcovered,  without  underftanding  to  what 
it  was  owing,  was  that  of  Multitudes  of  Ani¬ 
malcules  which  inhabited  the  Subftance  of  this 
gelatinous  Plant,  and  roved  about  at  Liberty  in 
its  Bed  of  foft  Matter,  feeding  on  its  Juices,  or 
its  pulpous  Subftance. 

We  now  had  an  Opportunity  of  feeing  alfo, 
that  the  larger  Animal  fed  as  voracioufty  on 
thefe  ;  that  its  foie  Bufinefs,  in  plunging  its  Head 
into  the  Trunk  of  the  Vegetable,  was  to  get  it 
among  them  *,  and  that  its  Motions  of  Protrufion 
and  Retraction  were  intended  as  nothing  lefs  than 
the  bringing  it  into  the  Way  of  more  and  more 
of  them.  It  is  fingular  in  the  Oeconomy  of  thefe 
little  Animals,  that  Nature,  having  ordained 
them  as  the  Food  to  one  another,  has  given  them 
no  Senfe  of  Danger,  nor  any  Inclination  to  efcape 
it.  The  Animalcules  of  fmaller  Size,  therefore, 
did  not  get  out  of  the  Way  of  this  Devourer, 
and  by  that  Means  make  it  necefiary  for  it  to 
hunt  after  or  purfue  them ;  But  when  it  had 
cleared  away  the  Spot  where  it  had  been  juft  feed¬ 
ing,  it  only  became  necefiary  to  remove  to  another 
where  there  were  more.  The  drawing  nearer 
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the  Surface  of  the  Plant,  from  a  Part  farther  dis¬ 
tant  from  it,  anfwered  this  Purpofe  •,  and,  at  the 
fame  time,  was  all  that  could  be  neceftary  toward 
the  filling  the  unpeopled  Spot  again  with  Inha¬ 
bitants,  which  abounded  in  all  Parts  of  the  Sub- 
ftance,  and  had  nothing  to  do  but  to  continue 
their  ufual  Motions  to  get  into  it. 

This  explained  the  whole  Oeconomy  of  the 
larger  Animal,  whofe  Life  feemed  fpent  in  one 
fixed  Spot  of  the  Plant,  and  which  performed 
no  other  Motions  than  the  drawing  its  head  more 
out,  or  plunging  deeper  into  it.  While  it  was 
preying  at  a  greater  Depth,  the  Parts  near  the  Sur¬ 
face  became  filled  with  Inhabitants ;  and  when  it 
retreated  to  thefe,  the  Time  it  fpent  in  devouring 
them  was  fufficient  for  the  new  peopling  of  the 
Place  it  had  left,  fo  that  he  needed  only  return 
thither  for  a  new  Supply. 

Though  we  faw  the  Deftru&ion  in  this  View, 
we  could  not,  without  turning  the  Piece  of  the 
Plant  with  its  other  Side  upwards,  difcover  the 
Means  by  which  it  was  performed.  This  unex¬ 
pected  Turn  gave  us  an  Opportunity  of  viewing 
the  under  Part  of  the  Creature,  of  which  we  had 
hitherto  feen  only  the  upper,  or  Back.  We  now 
difcovered,  that  the  Extremity  of  the  Head  ter¬ 
minated  in  a  Weapon,  that  was  indeed  folid  and 
unperforated  ;  but  we  faw,  at  fome  confiderable 
Diftance  from  the  Bafe  of  this,  the  Mouth,  which 
was  a  very  long  Fifiure,  fituate  not  tranfverfely, 
as  in  moft  Creatures,  but  in  a  longitudinal  Direc¬ 
tion  s  and  though  it  was  not  capable  of  opening 

to 
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to  any  great  Width,  yet  of  a  Length  that  very 
well  anfwered  to  the  Deficiency. 

It  was  no  Wonder  that  we  had  not  difco- 
vered  this  Mouth  before ;  for,  in  the  general 
State  of  the  Animal,  it  is  flint,  and,  at  the  ut- 
mol,  can  only  be  diflinguiflied  in  Form  of  a 
longitudinal  Streak  or  Line  *,  but  when  the  Prey 
is  in  Reach,  or  when,  as  in  the  prefen t  uneafy 
Situation,  it  was  gafping,  and  in  Agonies,  the 
Opening  v/as  frequent.  It  was  not  long  before 
the  Creature  recovered  its  natural  Situation,  and 
got  its  Back  upwards  but  the  Time  it  had  con¬ 
tinued  in  the  other  Pollute,  and  the  Agonies  it 
had  buffered  while  in  it,  were  fufficient  to  give  us 
a  fair  Opportunity  of  feeing  all  that  regard  its 
Organs  of  feeding. 

When  a  larger  Magnifier  has  once  difcovered 
an  Object,  one  of  fmaller  Power,  through  which 
It  would  have  been  difficult  to  have  feen  it  origi¬ 
nally,  will  often  keep  it  in  Sight.  We  now 
adapted  Glaffies  of  a  middle  Power,  between  thofe 
which  had  nowr  difcovered  to  us  the  whole  Num¬ 
ber  of  Inhabitants,  and  thofe  which  had  from 
the  firit  (hewn  us  their  Motion,  in  a  Manner,  un¬ 
connected  with  their  Forms *,  and  thefe  continued 
the  View  of  them  fufficiently  diftindt,  and  gave 
us  an  Opportunity  of  feeing  all  that  palled  in 
regard  both  to  them  and  the  other. 

I  have  obferved  that  the  Segment  of  the  Plant, 
inhabited  by  thefe  Myriads  of  moving  Atoms, 
was  tranfparent.  The  Body  of  the  larger  Ani¬ 
malcule  is  fo  too  >  and  through  both  we  could 
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with  this  Apparatus  fee,  though  fomewhat  dif- 
turbediy  and  indiftindtly,  what  palled.  We  faw 
the  Creature,  tired  of  its  uneafy  Pofture,  at  find 
recover  its  former  Pofition,  and  inftantly  after 
dart  itfelf  forward,  by  means  of  a  Motion  in  the 
Membrane  about  the  Tail.  We  could  diftinguilh 
not  only  that  the  Place  it  thus  got  into  was  in¬ 
habited  by  a  fufficie.nt  Quantity  of  the  leffer 
Animals,  but  could  fee  them  occafionally  Aide 
under  its  Head  *,  and  always,  at  the  fame  Inftant, 
we  could  difcover,  through  the  transparent  Mat¬ 
ter  of  the  upper  Part  of  the  Head,  the  open¬ 
ing  of  the  longitudinal  Fiffure,  which  we  had 
before  difcovered  to  be  the  Mouth  :  We  could 
fee  this  open  to  take  in  the  Yidtim,  clofe 
inftantly  upon  it,  and  open  no  more  ’till  a 
new  Call  of  the  fame  Kind  demanded  it.  The 
Ufe  of  the  Inftrument  at  the  Extremity  of  the 
Head  is,  indeed,  no  other  than  that  of  making 
an  Aperture  for  the  letting  in  that  Part  of  the. 
Animal ;  and  the  whole  Bufmefs  of  feeding  is 
performed  in  this  cafy  and  familiar  Manner, 
The  Part  of  the  Plant,  where  the  Creature  has 
taken  its  Place,  is  fufficiently  ftored  with  Food 
for  it  for  a  very  confiderabie  Time  *,  and  when 
its  Devaluations  have  thinned  it,  fo  as  to  threaten 
a  Want  of  Prey,  there  is  nothing  to  hinder  it 
from  changing  Place  •,  withdrawing  from  the 
Spot  where  it  has  hitherto  been,  and  piercing 
the  Surface  in  a  new  Place. 

When  we  had  thus  fully  informed  ourfelves  of 
the  Nature  and  Qualities  of  this  larger  Infedt, 

which 


3 1 8  ESSAYS  in 

which  had  been  the  immediate  Subject  of  InveP 
tigation,  it  was  natural  to  turn  our  Eyes  toward 
the  fmaller  Animalcules,  which  ferved  as  its 
Prey,  and  which  we  had  by  perfect  Accident  dif~ 
covered  in  the  examining  its  Motions. 

The  Place  of  Habitation  of  thefe  Creatures, 
in  the  very  Subftance  of  a  Plant,  is  fufficiently 
fingular  to  attract  the  Attention.  They  live  not 
confined  to  any  one  Part  of  it,  but  rove  about 
at  their  Pleafure  from  Place  to  Place  in  it.  The 
Plant  itfelf  is  compofed  of  a  thick  and  fome- 
what  tough  outer  Membrane,  containing  a  fofter 
pulpy  Subftance  within,  which  is  feparated  by 
and  interfperfed  with  a  Multitude  of  Fibres. 
We  foon  perceived,  that  the  Food  of  thefe  little 
Creatures  was  the  pulpy  Matter  or  Jelly  contained 
in  the  Stems  *,  and  that  their  Motions  were  not 
performed  by  fwimming,  or  otherwife  moving 
in  it  at  Liberty,  but  that  they  crawled  upon  thefe 
intermediate  Fibres. 

The  Fibres  themfelves  were  drawn,  in  the 
Manner  of  diagonal  Lines,  from  Side  to  Side  of 
the  Plant ;  and,  though  fimple  and  fomewhat 
thick  at  the  Place  of  their  Origin,  they  became 
thin  and  ramified  before  they  joined  the  oppofite 
Sides.  We  faw  the  Multitudes  of  thefe  little 
Creatures  climbing  up  and  down  them  in  various 
Directions,  and  frequently  tumbling  from  them, 
and  in  danger  of  being  loft  in  the  intermediate 
Pulp,  ’till  they  funk  into  Contact  with  fome  other 
Fibre.  All  our  Endeavours  to  make  out  their 
Form,  while  in  this  State,  were  in  vain :  The 
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Matter  in  which  they  moved  was  too  thick  for 
their  finer  Parts  to  be  diftinguifhed  through  it. 

o  o 

I  took  out  a  Segment  of  the  Plant,  and  laying 
it  on  a  flat  Plate  of  Glafs  in  a  little  Sea-water, 
prefled  it  with  a  Hair-pencil  ’till  I  had  forced 
out  the  pulpy  Matter  in  great  Part  from  the 
Membrane  that  contained  it,  and  blended  it  with 
the  Water.  I  could  eafily  fuppofe,  that,  info 
rough  an  Operation  as  this,  I  had  deftroyed  a 
great  many  of  the  InfeCts  j  but  I  was  not  difap- 
pointed  in  the  Suppofition  that  feme  had  efcaped: 
Among  the  cruihed  and  mangled  Carcafles  of 
thoufands,  there  fwam  or  crawled  fome  that 
feemed  quite  unhurt.  The  Fluid  in  which  they 
were,  was"  yet  too  thick  and  foul  however  for  a 
diftinCt  View :  The  pulpy  Matter  of  the  inner  Part 
of  the  Plant  had  fouled  the  Water  to  a  ft  range 
Degree.  We  diluted  it,  by  mixing  more  and 
more,  ’till  at  length  we  faw  fome  of  the  Sub¬ 
jects  of  our  Obfervation  alive,  and  in  Motion,  in  a 
very  clear  Liquor,  and  every  way  in  a  Condition 
to  be  examined.  A  Drop  of  this  *was  removed 
to  a  frefh  Plate  of  Glafs,  and  the  three  or  four 
Animalcules,  which  were  in  it,  were  found  in.  a 
perfect  and  vigorous  State. 

Let  it  not  feem  tedious,  that,  throughout  the 
Courfe  of  thefe  Eftays,  I  am  particular  in  de¬ 
ferring  the  Methods  ufed  to  get  at  a  proper 
View  of  the  Subjects  which  are  treated  of  in 
them.  There  will  be  this  Advantage  attending 
it,  that  it  will  render  the  Microfcopc  familiar  to 
thofe  who  are  unacquainted  with  it,  and  teach 
o  them 
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them  the  Manner  of  going  about  Things,  which 
otherwife  they  never  could  arrive  at  the  Method 
of  doing.  The  Creatures  defcribed  in  thefe 
EfTays  are  all  of  them  newly  difcovered  :  Not 
one  of  them  has  been  defcribed  by  any  Author, 
or  feen  by  any  Obferver,  that  I  have  learnt.  I 
would  leave  the  Way  to  follow  me  in  the  Exa¬ 
minations  open  to  every  body,  and  as  eafy  as 
poffible  *  for  I  fhould  be  very  forry,  that  the  Un¬ 
acquaintance  of  the  future  Examiner  wTith  the 
Way  of  ufing  his  Inftruments,  fhould  make  him 
fufpe6t  the  Veracity  of  thefe  Accounts.  This  is  a 
Fate  that  has  often  befallen  the  bell  Writers  on 
thefe  Subjects,  and  that  has  not  a  little  difcre* 
dited  all  that  has  been  written  of  the  Ufes  and 
Difcoveries  of  the  Microfcope  with  too  many. 
Thofe  who  will  examine  the  Bodies  I  have  men¬ 
tioned,  in  their  proper  State,  and  ufe  the  Means 
I  have  defcribed  in  the  Profecution  of  the  Invefli- 
gation,  will  never  fail  to  find  the  Objects  as  I 
have  reprefented  them  :  And  as  I  have  purpofely 
contrived,  in  one  or  other  of  thefe  EfTays,  to 
take  in  every  kind  of  Objecft,  the  Man  who  has 
followed  me  in  thefe,  and  got  the  Method  of 
changing  his  Glaffes  and  whole  Apparatus  in  the 
feveral  Ways  I  have  directed,  on  the  different 
Occafions,  will  find  he  has  not  only  made  him- 
felf  perfetft  in  the  Manner  of  obferving  this  par¬ 
ticular  Set  of  Objects,  but  all  others  •,  and  will 
find  the  Microfcope,  in  a  manner,  a  new  Inftru- 
ment  to  him  ;  a  Source  of  a  thoufand  Pleafures, 
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which  he  may  before  have  been  wholly  without 
the  Means  of  enjoying. 

The  Animalcules  which  had  been  with  all  this 
Difficulty  feparated  from  the  Contents  of  the 
Sea-plant,  and  preferved  in  a  Drop  of  clear  Wa¬ 
ter,  were  now  under  the  Examination  of  the 
double  Microfcope :  They  did  not  feem  very 
quick  in  their  Motions,  tho’  there  was  no  Ap¬ 
pearance  of  their  being  hurt  by  the  rough  Means 
of  the  getting  them  loofe  :  They  mov'd  but 
very  aukwardly  when  they  attempted  to  fufpend 
themfelves  in  the  Body  of  the  Fluid,  and  when 
they  were  on  the  Bottom,  their  Situation  did  not 
feemeafy  to  them.  It  may  be  remembered,  that 
I  mention’d  their  general  Motions  to  be  perform’d 
along  certain  oblique  Fibres,  which  run  from  Side 
to  Side  of  the  Cavity  of  the  Plant,  in  the  Sub- 
fiance  of  which  they  lived  ^  this  fee  nr  d  to  be  the 
whole  Motion  for  which  Nature  had  intended 
them,  for  on  the  Bottom  they  now  wadled  in  a 
fl  range  Manner,  and  when  they  rais’d  themfelves, 
they  foon  fell  to  the  Bottom  again.  This  was  per¬ 
form’d  by  Means  of  the  hinder  Part  of  the  Body3 
which  they  apply ’d  to  the  Glafs,  and  with  a 
Spring  from  it  threw  themfelves  up ;  and  the  In¬ 
tent  of  it  feem’d  evidently  to  feek  for  Fila¬ 
ments  on  which  to  climb,  as  ufuak 

They  were,  indeed,  in  this  Situation,  under  a 
double  Diftrefs,  not  only  deny’d  the  Means  ot 
their  ordinary  Motions,  but  plac’d  in  a  Fluid 
vaftly  thinner  than  that  in  which  they  naturally 
jiv’d.  It  was  not  till  they  became  tired  of  the 
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Search  after  the  Filaments,  and  languid  with 
their  repeated  Efforts  to  rife  and  feek  them,  that 
they  were  quiet  enough  to  be  obferv’d ;  one  of 
them,  very  luckily  at  this  Time,  relied  itfelf  in 
the  very  Centre  of  the  Fluid,  and  gave  us  a 
View  of  its  Form.  It  was  oblong  and  fomewhat 
flatted  in  Figure,  largeft  at  the  Head,  and  thence 
gradually  fmaller  to  the  Tail,  which  was  lefs  than 
in  almoft  any  other  Creature  of  this  Kind,  un- 
lefs  fuch  as  have  a  diflindt  Tail  fix’d  to  their  Bo¬ 
dies.  The  Back  was  fomewhat  elevated  or 
convex  in  the  Middle,  the  Sides  very  thin  and 
pellucid  ;  and  both  thefe  and  the  Head  and  Tail 
were  occafionally  bent  inward.  Notwithflanding 
the  Minutenefs  of  this  InfeCt,  it  was  eafy  to  dif- 
tinguifh  that  the  Body  was  annulated  or  divided 
into  Joints,  and  the  Rings  or  Incifures  made  fo 
many  Notches  in  the  Sides. 

The  Back,  tho’  much  more  obfcure  than  the 
Sides  or  Tail,  yet  gave  an  Opportunity  for  fee¬ 
ing  the  Motions  of  the  Inteflines,  which  diflin- 
guifli’d  themfelves  in  Form  of  fo  many  greenifh 
little  Spots,  and  were  contained  from  within  a 
fourth  of  the  Length  to  the  Head,  to  very  near 
the  Extremity  of  the  Tail. 

This  was  all  that  could  be  diflinguifhed  in  this 
Animacule  as  it  lay  with  its  Back  upwards :  In¬ 
deed,  in  the  Generality  of  thefe  Creatures,  it  is, 
when  we  get  them  in  a  contrary  Direction,  that 
we  difeover  their  feveral  Parts  and  Organs.  All 
the  Motions  it  now  gave  itfelf,  were  thofe  of  oc¬ 
cafionally  inflating  and  contracting  its  Bulk,  as  if 

it 
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t  was  done  by  a  kind  of  Infpiration  and  Expira¬ 
tion,  at  diftant  Intervals ;  and  at  Times  it  could 
expand  the  Sides,  which  were  ufually  drawn  in 
under  the  Body,  and  by  this  Means  render  itfelf 
of  twice  its  ufual  Breadth.  Sometimes  it  would 
alfo,  in  the  fame  Manner,  difclofe  the  Head, 
which  was  ufually  roll’d  under  the  Body,  or 
throw  out  the  Tail  to  its  whole  Length  from  the 
fame  general  Pofture. 

To  fee  the  lower  part  of  the  Creature,  and 
underftand  the  Mechanifm  of  its  Parts,  we  found 
it  neceffary  to  put  the  Drop  of  Water,  in  which 
we  had  thefe  for  Obfervation,  from  off  the  Glafs, 
upon  a  Piece  of  thin  Talc,  and  to  cover  it  with 
another.  We  found,  that  in  this  bold  Attempt, 
we  had  loft  or  deftroyed  two  of  the  four  Animal¬ 
cules  that  inhabited  it,  but  of  the  other  two,  one 
was  at  Liberty  in  the  Fluid,  and  the  other  very 
luckily  fqueez’d  toward  the  Edge,  fo  as  to  fix  it 
without  deftroying  it.  It  was  this  which  afforded 
us  the  Opportunity  of  difcovering  the  feverai 
Parts  and  Structure  of  this  lingular  Species  :  We 
found  its  whole  Body  hollowed  or  concave  on  the 
under  Part,  in  Proportion  to  the  Convex  of 
the  Back,  and  mark’d  with  the  fame  annular  Di- 
vifions :  We  found  the  Motions  of  Contraction 
in  the  Sides,  were  perform’d  much  quicker  and 
more  forcibly  than  we  could  have  imagined,  from 
what  we  faw  in  viewing  the  upper  Part  of  the 
Creature  ;  and  it,  that  Way,  often  brought  the 
Verges  of  the  two  oppofite  Sides  to  meet.  1  he 
Tail  was  wound  up,  as  it  were,  in  a  spiral,  and 
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the  Head  turn’d  fo  inward,  that  little  was  to  be 
diflinguifhed  of  it. 

We  had  hitherto  but  an  unprornifing  Profjpedt 
of  difcovering  the  Structure  of  the  Creature  ; 
but  Patience  is  a  Virtue,  no  where  fo  ufeful  as  in 
natural  Inveftigations ;  what  it  was  impoflible 
for  us  to  have  procured,  offered  i  tfelf ;  after  a 
few  Moments  the  Creature  grew  faint,  and  in  its 
dying  Agonies  difclos’d  its  whole  Form. 

The  Head  was  firft  unroll’d,  and  thrown  into 
a  Line  with  the  Body  ;  we  faw  it  thus  in  a 
very  plain  Manner,  and  could  diflinguifh  a  very 
long  and  large  tranfverfe  Mouth,  furrounded 
with  a  Kind  of  Briflles,  which  arofe  from  each 
Lip,  and  crofs’d  one  another :  The  Form  in  which 
thefe  appeared  was  very  fingular ;  they  flood  in 
two  Series,  each  plac’d  in  an  oblique  Direction 
pointing  inward ;  they  met  at  about  two  thirds 
of  their  Length,  and  there  crofs’d  one  another; 
fo  that  when  the  Mouth  was  clos’d  the  whole  had 
an  Appearance  of  a  kind  of  a  Crofs,  form’d  by 
two  Rows  of  Briflles,  and  ferving  for  no  better 
Purpofe  than  to  keep  any  Thing  from  the  Open¬ 
ing  :  When  we  law  the  Mouth  afterward  gaping, 
as  it  frequently  did  while  the  Creature  was  dying,  i 
we  altered  our  Opinion  ;  every  Motion  of  this 
Kind  feperated  the  two  Series  of  Hairs,  far  e- 
nough  to  let  in  whatever  v/as  in  the  Way,  and 
the  Clofing  of  it  again  anfwered  no  lefs  a  Pur¬ 
pofe  than  that  of  forming  a  triangular  Cavity 
before  the  Mouth,  in  which  every  Thing  that 
fell  in  its  W ay  was  retain’d  by  the  clofe  Pofition 
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of  the  Hairs,  till  the  Creature  had  eaten  it,  or 
chofe  to  difcharge  it. 

Of  all  the  Animalcules  I  have  met  with,  I 
look  upon  this,  in  the  Strudure  of  the  Mouth, 
to  be  the  moft  lingular  :  Many  of  them  have  the 
Affiftance  of  Limbs,  a  Kind  of  Arms  or  of 
Claws,  or  other  Apparatus  of  the  fame  Kind,  to 
feize  and  to  convey  their  Prey  to  the  Mouth  : 
This  Creature  is  unprovided  with  any  Thing  of 
this  Kind,  and  Nature  has,  therefore,  made  the 
Strudure  of  the  Mouth  itfelf,  fuch  as  needs  no 
Affiftance ;  by  the  frequent  Openings  and  Shut¬ 
tings  of  that  Part,  we  difcovered,  that  this 
was  not  all  which  Nature  had  done  for  it  in  this 
ftrange  Organization.  The  Beards  wTere  move” 
able  at  the  Creature’s  Pleafure,  and  confequentfy 
could  form  a  larger  or  fmaller  Space  before  the 
Mouth,  and  crofs  one  another  in  different  Parts 
of  their  Length :  The  Mouth  alfo,  we  difcovered, 
was  furniffi’d  with  a  Kind  of  moveable  Lips, 
which  it  protruded  forward,  tho’  but  to  a  little 
Diftance,  at  Pleafure.  The  Mechanifm  and  Ufe 
of  the  whole  was  oovious.  A  he  Creature  lives  in 
a  Kind  of  gelatinous  Matter  or  thick  Fluid,  which 
it  is  to  feed  upon  :  T  ho5  it  is  to  eat  it,  however,  it 
is  not  to  be  cram’d  or  choaked  with  it,  nor  to  have 
it  eternally  all  about  its  Ivlouth,  and  iorcing  Alien 
down  its  Throat  every  Time  that  opens.  The 
Defence,  which  Nature  has  given  it  againft  this 
Inconvenience,  is  by  this  ftrange  Apparatus  o< 
a  double  Beard  •,  this  doles  over  the  Mouth,  and 
keeps  a  clear  Space  about  it,  the  Hairs  oi  wlm  A 
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it  is  compofed,  {landing  too  clofe  to  let  the  mi¬ 
nuted  Particle  force  its  Way  between  them,  and 
additionally,  even  to  this,  the  Head  is  generally 
fecur’d  by  being  drawn  in  under  the  Belly.  When 
it  is  neceffary  to  feed,  the  Creature  needs  no 
more  than  protrude  its  Head,  and  on  opening  its 
Mouth  a  Quantity  of  the  gelatinous  Matter  na¬ 
turally  gets  into  it :  On  clofing  it  again,  be- 
fide  that  which  it  is  then  fwallowing,  there  is  an 
additional  Portion  contain’d  in  the  triangular  Ca¬ 
vity,  form’d  before  the  Mouth  by  the  two  Por¬ 
tions  of  the  Beard.  This  Quantity  is  greater  or 
fmaller  as  the  Creature  has  chofen  to  extend  the 
Cavity,  or  contrad  it  by  the  various  Diredions 
it  has  given  to  the  Hairs,  and  the  moveable 
Lips  are  protruded  to  receive  it :  Thefe  do  not 
dart  out  a  great  Way,  but  if  the  Cavity  be  fmall, 
they  take  in  a  confiderable  Part  of  it  *,  if  it  be 
larger,  they  take  what  of  its  Contents  is  next 
them,  and  the  Beards  are  afterwards  contraded 
upon  the  reft,  and  by  their  continued  Motion 
inward,  prefs  {till  more  and  more  of  it  to  the 
Mouth,  till  they  are  drawn  in  fo  far  that  they 
meet  the  protruded  Lips,  and  the  whole,  that 
was  contained  in  the  Cavity,  is  fwallowed.  If 
that  have  been  enough  for  the  prefent  Occafion, 
the  Creature  remains  at  Reft ;  if  not,  it  opens 
the  Mouth  and  the  whole  Apparatus  of  the 
Beards  again,  and  takes  in  a  frefh  Quantity,  larger 
or  fmaller,  as  it  finds  Occafion. 

No  Eyes  can  be  difeerned  in  the  Head  of  this 
Animalcule,  nor,  indeed,  has  it  need  of  any  : 
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Its  Food  is  every  where  about  it,  and  it  has  no 
Oecafion  to  be  warn’d  of  that  Danger,  which 
Nature  never  intended  it  fhould  efcape  from  the 
Deftroyer  before  mentioned. 

Its  Mouth  was  evidently  form’d  for  feeding  in 
the  eafieft  Manner,  on  the  Subftance  intended 
as  its  Food ;  and  we  had  no  Doubt  but  we 
fhould  find  the  reft  of  its  Part  as  happily  a- 
dapted  to  their  feveral  Purpofes.  The  clofing  in 
of  the  Sides  upon  the  Belly  had  hitherto  pre¬ 
vented  our  looking  upon  that  Part  of  the  Crea¬ 
ture,  to  fee  what  Apparatus  Nature  had  given  it 
for  the  fupporting  itfelf  on  the  Fibres  on  which 
it  fpent  its  Life ;  the  Agonies  and  Smugglings 
that  had  difclos’d  the  Stru&ure  of  the  Head  to 
us,  foon  anfwered  the  fame  Purpofe,  in  regard 
to  the  other  Parts.  The  Tail  firft  unwound  that 
little  Spiral,  in  which  it  had  hitherto  been  in¬ 
volv’d,  and  we  could  diftinguifh,  at  its  Extre¬ 
mity,  a  Hollow,  fuited  to  the  taking  faft  hold 
of  any  Thing,  in  the  Manner  of  that  at  the 
Tail  of  a  Leech.  All  along  the  Edges,  for 
two  or  three  Joints  as  well  as  round  about  the 
Skin  of  this  Hollow,  there  were  plac’d  feveral 
Series  of  Fibres,  which,  doubtlefs,  were  intend¬ 
ed  for  the  fame  Purpofe  which  thofe  about  the  fi- 
milar  Parts  of  other  Animalcules,  are  ^  that  is,  the 
helping  to  fix  down  the  Part  ftill  more  firmly. 

Along  [the  Middle  of  the  Belly,  as  the  Sides 
fell  back  from  covering  it,  we  could  alio  diftin¬ 
guifh  two  Rows  of  Legs ;  thefe  flood  in  Pairs, 
but  they  were  very  few  in  Number,  not  more, 
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at-theutmoft,  than  twelve,  and  thofe  fituated  at 
Diftahces,  Pair  from  Pair.  They  were  fhort,  and 
tho"  they  had  their  Origin  each  clofe  to  the  opr 
polite  one,  they  feparated  in  their  natural  Direc¬ 
tion,  to  a  great  Diftance,  and  each  was  forked 
at  the  Extremity, 

The  Sides  of  the  Body  had  Tufts  of  Hairs  or 
Filaments  alfo  at  certain  Biftances,  like  thofe 
of  the  Tail,  tho’  not  continued  as  they  were  in 
that  Part,  along  the  three  or  four  extreme  Joints  : 
Thefe  were  long  in  Motion,  after  the  reft  of  the 
Animal  was  to  Appearance  dead ;  their  Move¬ 
ment  was  only  vibratory,  and  that  not  quick, 
tho5  alrrioTt  continual. 

This  was  all  that  offered  as  to  the  Strudlure 
and  Parts  of  this  lingular  Infe6t ;  and  from  what 
we  had  feen,  and  what  we,  after  thefe  Informa¬ 
tions,  obferv’d  of  the  Creature  in  its  State  of 
Health  and  Liberty,  it  was  palpable,  that  all 
this  was  calculated  for  the  foie  Point  of  its  flip- 
porting  itfelf  upon,  and  moving  along  the  Fila¬ 
ments  of  the  Plant.  It  might  have  feemed,  that 
the  Tufts  of  Fibres  along  the  Sides  of  the  Body 
were  intended  to  fupport  it  by  their  vibratory 
Motion  in  the  Body  of  a  Fluid,  but  the  Auk- 
wardnefs  of  the  Creature  in  all  its  Motions,  and 
its  utter  Incapacity  to  fupport  itfelf  at  all,  plainly 
proved,  this  was  neither  their  Intent  nor  any 
accidental  Ufe  of  them. 

After  we  had  thus  feen  the  Creature  feparated 
from  its  natural  Place  of  Relidence,  we  examin¬ 
ed  it  in  feveral  other  thin  tranfverfeAlices  of  the 
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Plant,  fuch  as  we  had  at  firft  examined  5  in  all 
thefe,  we  could  fee  it  moving  nimbly  along  the 
Filaments  that  crolTed  the  Cavity,  but  the  Thick- 
nefs  of  the  Medium  rendered  it  impoftible  to  view 
them  diftinCtly:  We  had  Recourfe  to  the  old  Me¬ 
thod  of  fqueezing  out  a  Part  of  the  Pulp,  and 
getting  it  with  the  Animals  it  contained,  into 
Water,  with  which  we  more  and  more  diluted  it, 
till  the  whole  was  fufficiently  clear  and  tranfpa- 
rent :  We  endeavoured  to  get  cut  fome  of  the 
Fibres  for  their  moving  on  them  in  this  finer 
Fluid,  but  this  we  not  could  effeCt  as  we  liked ; 
we  threw  in  at  laft  two  or  three  Pieces  of  a  Flair, 
and  thefe  very  happily  anfwered  the  Purpofe : 
They  did  not.  fink  fiat  to  the  Bottom,  but  rifing 
in  various  Directions  to  the  Surface,  gave  the 
Creatures  an  Opportunity  of  climbing  and  run- 
ning  upon  them,  juft  as  in  their  natural  Manner: 
We  had,  by  this  lucky  Expedient,  an  Opportu¬ 
nity  of  feeing  all  their  Motions  at  le aft  as  well, 
probably  better,  than  if  we  had  fucceeded  in  the 
Attempt  of  getting  out  fome  of  the  Filaments, 
on  which  they  naturally  exerted  their  Talents  of 
climbing :  The  Hairs  Were  of  a  fmother  Surface, 
and,  therefore,  it  was  more  difficult,  and  re¬ 
quired  more  of  their  Addrefs  to  fix  upon  them, 
than  if  the  Roughnefs  of  the  others  had  afiifted; 
and  the  little  Protuberances  of  thofe  Filaments 
might  have  obfcur’d  fome  of  the  lefs  confpicuous 
Attempts,  whereas  all  was  here  diftinCt  and 

obvious. 
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Nature  has  given  thefe  lefler  Creatures,  in 
general,  a  very  ffiarp  Appetite :  They  feed  vora- 
cioufly,  and  cannot  live  at  Eafe  many  Moments, 
without  Opportunities  of  it.  Nothing  could  be 
more  new  to  thefe  Animalcules,  which  had  been 
ufed  to  live  immerfed  in  the  Matter  of  their 
Food,  and  in  which  the  Provifion  of  Nature  had 
been  employed  in  finding  the  Means  of  prevent¬ 
ing  its  being  continually  getting  down  their 
Throats,  whether  they  would  or  not,  than  to 
feek  for  it  in  vain.  We  faw  them  gape  frequent¬ 
ly,  and  the  Contortions  of  their  Bodies  ffiewed 
their  Diftafte  and  Surprize  at  finding  nothing  but 
Water  in  their  Mouths,  inftead  of  Food. 

As  they  have  no  Eyes,  they  can  only  crawl 
along  at  Random,  in  Search  of  either  Food  or 
the  Means  of  it.  Of  the  feveral  Individuals 
that  were  under  our  Infpedtion  in  the  prefent 
Drop,  fome  crept  along  the  Bottom  one  Way, 
and  fome  another,  ’till  at  length  one  of  them 
came  in  Contafit  with  a  Piece  of  Hair  :  On  the 
Inftant  a  new  Life  and  Vigour  feemed  to  pofifefs 
its  whole  Frame.  It  afcended  the  Hair,  and  per^ 
formed  a  thoufand  antick  Tricks  upon  it;  but 
all  reducible  to  the  fame  Source,  the  feeking 
of  Food,  and  the  Inquietude  at  miffing  of  it. 

The  Manner  in  which  it  afcended  the  Hair 
was  fingular  enough  :  Inftead  of  climbing  up  by 
means  of  the  fore  Legs,  as  might  have  been  ex¬ 
pected,  it,  on  the  Inftant  of  feeling  the  Hair, 
turned  up  its  Tail  to  the  full  Extent  of  its  Length, 
the  Head  only  remaining  on  the  Glafs,  and  laid 
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fafl:  hold  of  the  Surface  of  the  Hair  at  that  Dif- 
tance  from  the  Bottom.  When  the  Tail  was 
fixed,  it  was  eafy  to  draw  up  the  Body  after  it ; 
and  in  an  Inflant,  while  the  Tail  retained  its  Po- 
fition,  the  Head  was  advanced  beyond  it,  and 
the  Creature  had  climbed  up  to  twice  the  Length 
of  its  own  Body :  It  now  began  to  get  higher,  by 
means  of  its  Legs :  The  Tail  feemed  to  have  no 
more  to  do  in  the  Bufinefs.  The  Middle  of  the 
Belly  was  applied  to  the  Hair  all  along  ;  and  the 
feveral  Pairs  of  Legs,  which  had  in  this  Pofture 
all  received  it  between  them,  drew  towards  one 
another,  and  clafped  it  firmly.  By  this  Means 
the  Creature  was  kept  in  its  Place,  though  on 
this  unaccuftomed  fmooth  Body,  not  without 
frequently  turning  quite  round  on  it  *,  as  we  fee 
our  Climbers  upon  Ropes  often  do.  When  it 
at  any  time  recovered  from  this,  the  common 
Motion  of  the  Legs,  Pair  by  Pair,  advanced  it 
ftiil  more  forward.  In  this  Manner  it  continued 
to  make  climbing  its  only  Bufinefs,  ’till  it  had 
advanced  to  about  half,  or  fomewhat  more  than 
half,  the  Length  of  the  Hair. 

We  could  then  fee  the  Head  dire&ed  firfi:  to 
one  Side,  and  then  to  the  other  ;  and  the  Mouth 
opened  each  Way,  though  flill  in  vain.  The 
Difappointments  were  always  attended  with  Con¬ 
tortions  of  the  Body,  and  brought  on  more  and 
more  laboured  Efforts,  on  the  Part  of  the  Crea¬ 
ture,  to  fucceed.  The  two  or  three  firfi  Pair  of 
Legs  were  now  loofened  from  the  Hair;  and  the 
Creature  directed  its  Body,  the  upper  Part  of 
o  which 
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which  was  now  at  Liberty,  upwards,  down* 
wards,  and  on  both  Sides,  and  in  all  Directions* 
in  Search  of  Food,  ftill  opening  its  Mouth,  and 
ftill  expreffing  its  Diftrefs  at  the  Difappointment* 
After  this,  ftill  more  and  more  of  the  Legs  were 
difengaged ,  and  the  Body,  ftill  more  at  Liberty, 
was  directed  every  Way  to  a  farther  Diftance, 
but  in  vain.  At  length  the  Tail  only  was  em¬ 
ployed  to  keep  the  Creature  in  its  Place,  and  the 
whole  Body  was  turned  and  twifted  about  every 
Way  in  vain  ;  the  Mouth  ftill  gaping  at  every 
new  Turn,  and  the  Creature  ftill  wreathing  its 
Body  about,  in  Token  of  its  DifTatisfadlion  at 
receiving  W ater  in  the  Place  of  Food.  It  is  im- 
pofiible  to  defcribe  the  Variety  of  ftrange  Poftures 
into  which  this  Creature  threw  itfelf,  in  Agonies 
with  Hunger  and  Difappointment  •,  and  trying 
every  Change  of  Place  in  hope  of  Succefs,  while 
the  very  Extremity  of  the  Tail  was  all  that  held 
it. 

There  are  many  of  the  Animalcule  Tribes, 
which,  in  Defeat  of  vegetable  Food,  though 
their  ufual  Support,  will  feed  on  one  another. 
We  had  Opportunities  of  feeing  this  tried,  in 
regard  to  thefe  wretched  Animals :  They  fome- 
times,  in  the  Midft  of  their  molt  eager  Searches 
and  continued  Difappointments,  came  in  the  Way 
of  one  another  ;  but  we  never  faw  fo  much  as  an 
Attempt  toward  their  feizing  upon,  or  any  way 
hurting  each  other. 
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The  Motions  continued  ’till  the  Drop  of  Wa¬ 
ter,  which  was  the  Sea  in  whofe  Bounds  all  this 
was  tranfadted,  dried  away,  and  left  them  and 
the  Hairs  extended  on  the  Surface  of  the  Glafs, 
feemingly  as  lifelefs  as  one  another.  It  is  the 
Fate  of  the  Generality  of  Animalcules,  whofe 
Habitation  is  in  Fluids,  to  perilh  when  thofe 
Fluids  are  evaporated.  Some  of  them  burft,  in. 
this  Cafe ;  and  others  fhrink  up  to  aimoft  nothing. 
The  Condition  of  thefe  Creatures  was  of  the  lat¬ 
ter  Kind ;  and  their  Bodies  were  icarce  difcernible 
upon  the  Flairs,  after  the  Water  was  intirely 
gone.  It  was  perfedl  Accident  that  difcovered 
to  me,  that  thefe  Creatures,  after  their  feeming 
Death  by  the  Evaporation  of  the  Fluid,  are 
capable  of  being  called  to  Life  again  by  the  Ad¬ 
dition  of  a  frefh  Quantity  of  it.  Perhaps  this  is 
the  Cafe  with  many  others  of  thofe  which  do  not 
burft,  perhaps  of  all :  And  poffibly  to  this  may  be 
owing  the  fudden  Appearance  of  many  Species 
in  their  full  Size,  in  Fluids  poured  into  Veftels, 
or  other  Cavities,  where  they  have  once  been. 
It  is  fingular,  that  in  the  Cafe  of  the  Pafte  Eels* 
or  thofe  oblons:  Animalcules  which  are  found  in 
a  Mixture  of  Flour  and  Water,  boiled  together, 
and  fuffered  to  ftand  hill  it  be  four;  that  they  are 
not  to  be  produced  at  Pleafure,  from  any  Quan¬ 
tity  of  boiled  Flour  and  Water  that  wepleafe, 
ManyPerfons  have  made  Pafte  with  this  Intent,  and 
kept  it,  even  feveral  Months,  to  no  Purpofe.  It 
is  in  the  Bowls  and  other  Veffels,  in  which  the 

Stationers,  and  others,  who  are  continually  ufing 
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this  Mixture,  always  keep  a  Supply  of  it,  that 
they  are  found.  If  the  Veffel  be  ever  fo  thorough¬ 
ly  cleared  of  the  old  Quantity,  and  fome  frefh 
Paflex  poured  into  it,  this  fhall  be  flocked  with 
innumerable  Creatures  of  that  Kind  in  a  Day  or 
two ;  whereas,  if  another  Portion  of  the  fame 
Matter  had  been  put  into  any  other  YefTel,  it 
would  have  afforded  none. 

However  this  may  be,  as  to  the  general,  the 
reviving  of  thefe  Creatures  is  palpable ;  and  it 
happens  on  the  pouring  over  them  not  only  their 
own  natural  Fluid,  but  any  other.  I  had  chanced 
to  lay  by  the  Plate  of  Glafs,  on  which  I  had  been 
oblerving  them,  without  wiping  it;  and,  two 
Months  after,  was  examining  fome  other  Objeft 
in  common  frefh  Water,  on  another  Part  of  the 
fame  Plate  :  Some  little  Quantity  of  the  Water 
chanced  to  run  to  the  Spot  where  thofe  Frag¬ 
ments  of  Hairs  and  the  torpid  Animals  lay, 
and,  while  I  was  examining  fomething  elfe,  I  was 
furprifed  to  fee  them  all  reflored  to  Life.  The 
Accefhon  of  a  Fluid,  though  fo  perfe6lly  different 
from  their  own,  recovered  them  to  Life :  They 
inflantly  performed  their  prifline  Motions, 
climbed  the  Hairs,  and  darted  their  Bodies  about 
everyWay,  as  at  firft,  as  in  Search  after  Prey. 
Their  Contortions  feemed  more  violent,  perhaps, 
as  occafioned  by  the  double  Diflrefs  of  wanting 
Food,  and  being  immerged  in  a  Fluid  of  an  un¬ 
natural  Kind ;  but  they  performed  their  old 
Courfe,  and  continued  alive,  ’till  the  Evaporation 
of  the  Water  again  returned  them  to  their  State 
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of  Torpidity.  We  know  that  many  of  the  larger 
Animals  will  remain  in  this  State  of  feeming 
Death,  from  the  mere  Effect  of  Cold ;  and  we 
are  not  to  wonder,  therefore,  that  thefe  leffer  ones 
lofe  all  Signs  of  Life,  when  the  Medium, 
in  which  they  are  formed  for  living  and 
moving,  is  gone  :  Nor  is  there  any  great  Won* 
der  that  Bodies,  too  minute  to  receive  the  com¬ 
mon,  or  indeed  almoft  any  Injuries,  fhould  re¬ 
main  in  a  Condition  to  exert  themfelves  again 
under  the  proper  Circumftances. 
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ESSAY'  XV. 

4 

On  the  Form  and  Qualities  of  an  Animal  inha¬ 
biting  the  Leaves  of  a  Water-plant . 

T\  H  E  Creature,  which  is  to  afford  the  Sub¬ 
ject  for  this  Effay,  is  of  a  fomewhat 
larger  Size  than  thofe  which  have  given  Oc- 
cafion  to  the  Generality  of  the  others ;  and 
I  the  more  wonder,  that  it  has  not  been  ob- 
ferved  by  one  or  other  of  the  Naturalifls.  I  am 
apt  to  attribute  this  Negledl  to  England's  being 
the  only  Country  where  it  is  produced  :  I  think,  if 
it  had  been  common ,  to  France^  the  indefatigable 
Reamur  could  not  have  miffed  it. 

Our  Ditches  are  frequently  covered  with  the 
Leaves  of  a  little  Plant,  which  the  old  botanical 
VvT riters  have  called  Frogsbit ,  and  the  lead;  Water- 
lily .  On  obferving  thefe,  one  cannot  but  remark, 
that  their  generaiColour,  which  is  a  Green,  is  often 
variegated  with  Spots  of  a  dufky  Brown  :  Thefe 
are  always  round,  ufually  of  the  fame  Diameter, 
which  is  about  that  of  a  Tenth  of  an  Inch  ;  and 
there  are  fometimes  five  or  fix,  famed mes  only 
one  or  two  on  a  Leaf. 

I  had  often  obferved  thefe  Spots  on  the  Leaves 
of  fome  of  this  Plant,  which  fpread  themfeives 
over  the  Surface  of  a  little  Ditch,  by  the  Side  of 
the  Willow-walk  that  leads  from  Wefiminfter  to 
Chelfea .  As  I  frequently  paffed  along  that  Place 
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toward  the  End  of  the  laft  Summer,  I  faw  that 
the  Number  of  thefe  Spots,  from  time  to  time, 
increafed  ;  and  had  the  Curiofity,  though  1  fcarce 
took  them  for  any  thing  more  than  the  Begin¬ 
nings  of  a  Decay,  to  carry,  one  Afternoon,  a 
Handful  of  them  home  with  me  for  Examina¬ 
tion. 

I  threw  them  into  a  Veflfel  of  Water  over 
Night ;  and  had  fo  little  Expedition  of  any  thing 
of  Confequence  from  them,  that  I  did  not  look 
at  them  ’till  the  Afternoon  of  the  next  Day. 
Thefe  Leaves  naturally  float  on  the  Surface  of  the 
Water.  There  are  a  Number  of  Animals,  of 

various  Kinds  and  Sizes,  which  are  in  fome  de~ 

* 

gree  amphibious  :  They  go  into  the  Water  for 
Food,  or  on  other  Occafions ;  but  fpend  the 
greater  Part  of  their  Lives  out  of  it,  though  in 
fome  Place  wdiere  they  are  clofe  to  it.  The 
Leaves  of  this  Plant,  and  of  others  which  pre- 
ferve  the  fame  Situation,  are  a  very  happy  Place 
of  Abode  for  thefe  Creatures.  I  found  many  of 
them  ranging  about  in  different  Parts  of  the  Sur¬ 
face  of  feveral  j  and  what  ftill  more  furprifed 
me  was,  that  I  diftinguifhed  great  Numbers  of 
very  minute  but  genuine  Caterpillars  feeding  on 
the  Leaves,  and  evidently  preparing  for  the  Pro¬ 
duction  of  fome  minute  Butterfly :  Thefe,  and 
a  diminitive  Animal  of  the  Leech  Kind,  were  the 
Creatures  that  fwarmed  molt  upon  the  Leaves, 
though  there  were  feveral  others  that  occaflonally 
inhabited  them.  Of  thefe  the  Caterpillars  feerned 
the  only  Species  that  were  not,  at  fome  tune,  to 
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plunge  into  the  W ater •,  and  I  aimoft  wondered 
at  the  Order  of  Nature,  that  deftined  Creatures, 
fo  eafily  drowned,  to  live  on  a  Plant  which  floated 
on  it. 

Y/hen  I  had  examined  feveral  of  the  different 
Species,  that  occurred  on  two  or  three  Leaves 
immediately  under  my  Infpedlion,  I  turned  my 
Eye  upon  what  was  the  immediate  Bufinefs  of 
the  Oblervation,  the  Spots  of  Brown.  All  that 
I  had  hitherto  examined  was  of  a  Size  to  difclofe 
itfelf  to  the  naked  Eye  ;  nor  was  the  Affiftance 
of  a  Micro fcope  neceffary  to  the  difcovering  that 
in  the  Centre  of  each  of  thefe  Spots :  There  was 
a  regular  Aperture  of  an  elliptick  Figure.  On 
a  clofer  Oblervation,  I  could  generally  diftinguifh 
two  Prominences,  one  at  each  End  of  the  Aper¬ 
ture  :  Thefe  were  of  a  black  Colour,  which 
helped  to  diftinguifh  them  from  the  Brown  of 
the  Spot  5  but  what  appeared  moil  Angular  in 
them  was,  that  they  were  not  ftationary  or  fixed, 
but  moved  about  at  pleafure,  and  often  difap- 
peared.  The  drawing  a  Flair  over  that  Part  of 
the  Leaf  where  they  flood,,  would  at  any  time 
occaficn  their  difappearing  j  and  the  fame  Effebt 
as  conftantly  followed  any  Motion  of  the  Water,  ,  j 
or  the  leaft  Difturbance  or  Shaking  of  the  Leaf. 

It  was  eafy  to  infer  Irom  this,  that  thefe  were 
not  of  Vegetable  but  of  Animal  Origin,  and  the 
Subjebt  now  appeared  very  worthy  Inveftigation. 

I  fixed  one  of  the  1  .caves  to  a  Piece  of  Cork,  and> 
with  the  Point  of  a  very  fine  Pair  of  Sciffars,  flit 
the  brown  Skin  j  which  I  now  faw  was  only  a 
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dry  Membrane,  covering  a  Cavity  from  one  Ex¬ 
tremity  of  the  Aperture  to  the  full  Diameter  one 
Way,  and  from  the  other,  the  other.  The  fine 
Knippers,  ufed  as  a  Part  of  the  microfcopial  Ap¬ 
paratus,  eafily  drew  off  the  whole  Membrane 
after  this ;  and  I  had  the  Pleafure  to  difcover  a 
regular  Cavity,  of  an  elleptiek  Figure,  reaching 
in  Depth  down  to  the  under  Membrane  of  the 
Leaf,  which,  in  one  of  the  Thiekneis  of  this,  is 
fomething  for  the  Habitation  of  a  Angle  Infecff 
In  this  Cavity  there  lay,  rolled  up,  the  Body  of 
an  oblong  Animal,  with  its  Head  nearly  in  the 
Centre,  juft  oppofite  to  where  the  Aperture  in 
the  Middle  of  the  Spot  had  been. 

On  turning  and  fhaking  the  Leaf  over  a  Plate 
of  Glafs,  the  Creature  was  diflodged,  and  lay  in 
a  proper  Situation  for  the  Aftlftance  of  the  ML 
crofcope  in  the  Obfervation.  Though  I  have 
mentioned  this  as  larger  than  the  Generality  of 
Animals  defcribed  in  thefe  ElTays,  it  is  not  to  be 
underftood  that  it  was  big  enough  to  difclofe  its 
feveral  Parts  and  Organs  to  the  naked  Eye  :  1  he 
Microfcope  was  neceflary,  and,  with  the  Appa¬ 
ratus  of  the  fmalleft  Power,  fhewed  a  very  fur- 
prifing  and  pleafing  Object. 

The  Creature  is  long  and  (lender  :  Its  Body  is 
cylindrick,  of  equal  Thicknefs  from  the  Head  to 
the  Tail,  its  Colour  is  a  dufky  White,  and  the 
Extremity  turncated.  It  is  divided,  in  the  Man¬ 
ner  of  the  Earthworm,  into  a  Number  of  Joints, 
and  is  pellucid  ;  feeming  only  a  Mafs  of  loft 
Matter)  contained  in  a  thin  and  delicate  Skim 
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The  Head  is  larger  than  any  Part  of  the  Body, 
and  is  of  a  brown  Colour,  and  feemingly  of  a 
finer  Texture,  or  covered  with  a  harder  Matter, 
than  the  reft  :  There  are  two  Eyes  very  diftin- 
guifhable  in  the  Front  of  this,  and  juft  under 
them  in  the  Centre  a  Mouth.  This  is  furrounded. 
with  ten  Claws  or  Arms :  Eight  of  them  are 
flender,  and  pointed  at  the  Extremity  *  but  the 
two  others  are  thick  and  large,  and  formed  into 
a  kind  of  Knippers,  in  the  Manner  of  the  Claws 
of  a  Scorpion  or  Lobfter.  Thefe  were  the  Points 
which,  in  the  firft  Obfervation  of  the  Leaves,  I 
had  feen  ftanding  up,  one  at  the  Extremity  or 
each  End  of  the  Hole;  and  the  Ufe  of  them, 
and  the  whole  Conduct  and  Oeconomy  of  the 
Creature  now  difclofed  themfelves  with  great 
Readinefs. 

The  In  fed:,  though  of  this  diminutive  Size, 
is  evidently  of  the  Crab  Kind,  and  approaches 
particularly  to  the  Nature  of  that  Species  which 
is  called  the  Hermit -fijh ,  or  Bernard  the  Hermit. 
As  in  that  larger  Creature,  fo  in  this  Animalcule 
the  Head  and  Claws  only  are  defended  with  a 
fhelly  Covering,  and  the  whole  Body  is  naked 
and  defencelefs.  Nature  has  direded  that  Crea-  i 
tore  to  leek  out  the  Shell  of  fome  dead  Wilk, 
or  other  Fifh  ol  a  proper  Form  and  Size,  and  to 
fecure  its  tender  Body  by  creeping  into  that  arti¬ 
ficial  Armour.  In  this  Manner  it  lives  at  the 
Bottom  of  the  Water,  fafe  from  the  Teeth  of  a  > 
thoufand  different  Animals,  that  would  otherwife 
devour  it ;  and  is  able,  at  Pleafure,  to  thruft  outtj 


Natural  Hijlory  and  Philofophy.  3  4 1 

its  Head  and  Claws  in  Search  of  Prey.  In  the 
fame  Manner  this  equally  defencelefs  Creature  is 
inftrudled,  by  Inflindl,  to  gnaw  a  Hole  through 
the  upper  Membrane  of  the  thick  Leaf  of  this 
Plant :  And  this  muft  be  done  while  it  is  young  ; 
for  the  Aperture  is  not  large  enough  to  let  it  out  at 
the  full  Growth.  When  it  has  got  into  the  Sub- 
fiance,  and  among  the  Fibres  of  the  Leaf,  it  is 
eafy  for  it  to  eat  and  tear  its  Way  down,  by  its 
Weapons,  to  the  lower  Membrane,  This  is  fo 
tough  as  to  reftrain  its  Progrefs ;  and  the  fame 
Inflintf:  which  dilated  to  it  to  eat  fo  far,  flops  it 
here,  as  this  is  to  be  the  Floor  of  its  Habitation. 
As  it  grows  larger,  it  eats  or  digs  a  Way  at  once 
through  the  pulpy  Subfiance  and  the  Fibres  of 
the  Leaf  all  round,  and  forms  its  Cell  propor- 
tionably  large  and  comfortable. 

The  Part  of  the  upper  Membrane  of  the  Leaf, 
thus  totally  feparated  from  the  under,  and  from 
the  Fibres  which  fhould  convey  Nourifhment  to 
it,  naturally  decays,  and  becomes  brown  :  This 
is  the  Spot  which  difcolours  the  Leaf ;  and  the 
Hole  or  Aperture  at  its  Centre,  is  that  by  which 
it  firft  made  its  Way  into  the  now  enlarged  Cell. 
It  lies  very  comfortably  in  this  Retreat,  fecured 
from  Injuries  of  all  Kinds  by  its  Covering,  and 
within  the  Influence  of  the  Moifture  of  the  Wa¬ 
ter,  to  keep  its  Body,  which  would  be  withered 
and  fhrunk  up  in  a  dryer  Place,  in  proper  Order. 
It  would  be  a  great  and  continual  Difficulty  upon 
it,  to  be  reduced  to  go  every  time,  out  to  feed  5, 
and  though  its  Prey  be  of  the  Animal  Kind,  Na- 
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ture  has  contrived  to  furnifti  it  without  this  In¬ 
convenience. 

I  have  obferved  that  the  Creature  lies  in  fuch 
a  Pofition  in  the  Cell,  that  its  Head  is  juft  in  the 
Centre,  and  its  Mouth  over-againft  the  Aperture 
or  Hole.  Any  thing  that  chanced  to  come  in  the 
Way  of  this  Pitfall,  and  that  was  fmall  enough 
to  be  let  through  it,  would  thus  diredlly  tumble 
into  the  Mouth  of  the  Animal ;  but  this  would 
be  too  uncertain  and  precarious  a  Provifion.  The 
two  large  Claws  or  Arms  are  directed  the  oppo- 
lite  Ways,  and  ftand  with  their  Points  at  a  fmall 
Height  above  the  Level  of  the  Leaf ;  and  the 
other  eight,  which  furround  thefe,  as  it  were, 
and  which  are  very  fmall  in  Comparifon  of  them, 
and  of  a  quite  different  Structure  and  Form,  are 
placed  four  on  one  Side  and  four  on  the  other  of 
the  Aperture,  though  not  in  Sight,  partly  from 
their  Minutenefs,  and  partly  from  their  not  being 
elevated  above  the  Level  of  the  Surface.  With 
its  Weapons  thus  prepared,  the  Creature  lies  in 
a  State  of  Indolence,  expedling  Food  ;  but  giving 
jtfeif  no  Trouble  about  it,  not  fp  much  as  that 
of  looking  after  it. 

I  have  obferved,  that  the  Surfaces  of  thefe 
Leaves  are  peopled  with  a  V ariety  of  Rep¬ 
tiles,  particularly  with  great  Number  of  a  fmall 
white  Leech,  and  with  a  Caterpillar  of  a  minute 
Kind.  Thefe,  in  their  feveral  Courfes  along  and 
about  the  Surface,  naturally  came  in  the  Way  of 
this  infidious  Animal :  Whatever  Part  of  the 
Verge  of  the  Aperture  any  one  of  them  touches^ 
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there  is  a  Weapon  ready  to  feize  or  deflroy  it. 
The  two  larger  Claws  each  terminate  in  a  forked 
Extremity,  capable  of  being  opened  and  clofed 
at  the  Creature’s  Pleafure ;  and  each  Side  of  this 
is  denticulated  like  a  Saw,  and  the  Points  all 
fharp.  The  other  eight  Arms  or  Claws,  or  by 
whatever  other  Name  it  may  be  proper  to  call 
them,  terminate  each  in  a  fine,  Angle,  and  very 
fharp  Point.  If  the  Victim  chance  to  hold  its 
Courfe  acrofs  the  Aperture,  the  Creature  raifes 
its  Head,  and,  feizing  it  with  the  Mouth,  at  once 
draws  it  down  into  its  Cell,  and  preys  on  it, 
without  farther  Preparation  or  Ceremony.  If  it 
come  near  either  Extremity,  there  is  a  forked 
Claw  ready  to  gape  to  let  it  in  ;  or  if  too  large  for 
that,  yet  to  take  fufficient  Hold,  never  to  let  go 
without  the  Animal’s  being  torn  to  Pieces.  If  it 
come  but  Sideways,  within  the  Reach  of  one  of 
the  fimple  and  fmaller  Arms,  the  Point  in  which 
that  terminates  is  inftantly  {truck  into  it,  and 
the  Wound  excites  a  Pain,  which  occafions  a 
wreathing  and  twilling  about  of  the  Body ;  one 
or  other  Turn  of  which  probably  direds  it 
toward  the  one  or  the  other  Extremity,  where  a 
larger  and  forked  Claw  is  ready  to  feize  upon 
it. 

As  foon  as  one  of  thefe  larger  Claws  has 
faftened  on  the  Prey,  whether  primarily,  or  in 
confequence  of  fuch  a  Wound  given  by  one  of 
the  fmaller,  the  oppofite  large  Claw  is  brought 
forward  towards  it,  and  feizes  on  feme  other  Part, 
of  the  Creature  :  The  other  eight  then  all  direct 
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their  Points  at  once  toward  it,  and  are  plunged 
forcibly  into  it,  making  fo  many  Wounds,  any 
one  of  which  might  be  mortal.  The  Creature 
does  not  feem  fond  of  Trouble  about  any  thing : 
It  does  not  chufe  to  incommode  itfelf  with  its 
Prey  that  is  dragling,  at  lead  while  it  has 
Strength  to  do  this  violently.  The  Viflim  is 
held  fufpended  upon  all  the  Claws  at  once, 
pinched  and  dabbed  by  them  all ;  and  when  it  is 
not  any  longer  in  a  Condition  to  refid  or  incom¬ 
mode  the  Creature  in  feeding  on  it,  it  is  conveyed 
to  the  Mouth  and  devoured. 

By  the  Means  of  a  frnall  Magnifier,  fixed  to  a 
moveable  Joint,  and  placed  near  the  Edge  of  the 
Veffel  in  which  thefe  Leaves,  with  their  feveral 
Inhabitants  upon  them,  were  kept  floating  on 
the  Water,  I  had  an  Opportunity  of  feeing  this 
whole  Procefs  often  repeated  in  the  Compafs  of 
an  Hour,  and  could  view  the  Whole  without 
giving  any  Didurbance  to  the  Animal.  If  it 
were  a  Leech  of  the  minute  Kind,  fo  frequent 
here,  that  the  Creature  feized  upon,  there  was 
great  Trouble  from  its  violently  and  continued 
Struggling :  If  one  of  the  Caterpillars,  the 
Wounds  infiifled  in  fo  many  Parts  at  once  de- 
droyed  it  after  a  few  Contortions,  and  it  fubmit- 
tecl,  without  farther  Struggling,  to  its  Fate.  I 
found  that  the  Leech  was  always  eaten  intire  : 
The  Caterpillar,  on  the  contrary,  was  not  fo  uni- 
verfally  p.leafant  to  the  Tade  of  the  Devoured. 
The  Juices  of  this  Reptile  were  all  that  it  fed  on: 
The  Skin  was  left,  with  the  Head,  intire ;  and 

Care 
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Care  was  taken  to  difpofe  of  it  in  a  proper  Man¬ 
ner.  It  was  impracticable,  as  well  as  offenfive  to 
the  Creature,  to  load  its  Cell  with  all  the  Spoils 
of  thefe  Creatures  on  which  it  fed ;  and  to  leave 
them  on  the  Vercre  of  the  Hole  would  have  been, 
in  time,  to  block  it  up,  and  preclude  the  Way 
to  others  :  Not  to  add,  that  the  Sight  of  fuch 
Deftruction  would  perhaps  have  induced  others, 
of  the  fame  Species  with  the  Deftroyed,  to  alter 
their  Courfe.  Nature  never  leaves  the  me  an  eft 
and  moft  inconfiderable  of  her  Creatures  unpro¬ 
vided  on  thefe  Occafions.  We  are  told  of  the 
Infect  called  the  Formica  Leo ,  that  preys  in  fome- 
thipg  of  the  fame  Manner  with  this,  on  whatever 
comes  within  the  Verge  of  the  Pit  it  prepares  for 
their  Deflrudtion ;  that  with  great  Addrefs,  as 
well  as  great  Labour,  it  throws  the  Remains  of 
its  Slaughter  from  the  Tips  of  its  Horns  to  a 
confiderable  Diflance  from  the  very  Verge  of  the 
Den  :  In  the  fame  Manner  this  Creature  takes  a 
great  deal  more  Pains  to  get  well  rid  of  the  Spoils 
and  Remains  of  its  flaughtered  Prey,  than  to 
catch  them, 

Whenever  a  Caterpillar  has  been  the  Vidtim,  af¬ 
ter  about  three  Quarters  of  a  Minute  fpent  in  fuck¬ 
ing  up  its  Juices,  and  whatever  elfe  of  it  the  Crea¬ 
ture  thinks  proper  to  feed  upon,  one  conflantly 
fees  the  two  larger  Arms  raifed  together  out  of 
the  Centre  of  the  Hole,  and  the  Remains  of  the 
Prey  fufpended  on  them  :  They  are  now  ex¬ 
tended  to  four  times  the  Height  above  the  Sur¬ 
face  at  wThich  they  ftand  in  the  State  of  watching 
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for  the  Prey,  and  by  a  hidden  Jerk  the  Matter 
they  had  hold  of  is  thrown  from  them,  with  a 
Violence  that  forces  it  to  feme  Diftance  from  the 
Verge  of  the  Aperture  :  They  are  then  drawn 
back,  and  placed  in  their  proper  Situation  for 
the  taking  whatever  next  comes  in  the  Way. 

As  the  Creature’s  Eyes  are  no  way  concerned 
in  what  is  feized  by  the  Claws,  being  within  the 
Cavity,  and  at  fome  conliderable  Diftance  under 
the  Verge,  everything  that  comes  in  the  Way, 
proper  or  improper,  is  feized  upon.  I  had  fet 
my  Parcel  of  thefe  Leaves  out  at  a  Window,  for 
the  Benefit  of  a  clear  Light,  for  the  Obfervation  *, 
and  as  there  were  many  other  Veftels  with  Food, 
and  other  Neceflaries,  for  feveral  other  of  the  In¬ 
fect  Tribe  in  the  fame  Place,  I  had  an  Opportu¬ 
nity  of  feeing,  befide  the  ufual  Accidents  of  the 
Creature’s  feeding,  many  Encounters,  which  pro¬ 
bably  would  not  have  happened  elfewhere. 

It  was  not  long  before  one  of  thefe  long-legged 
Flies,  which  Authors  call  came,  by  per¬ 

fect  Accident,  in  the  Way.  As  thefe  Creatures 
naturally  frequent  the  Waters,  it  fettled  on  one 
of  the  Leaves  of  this  Plant  that  was  floating  on 
the  Surface  of  the  Bafin.  It  was  one  of  the 
very  minute  Species  of  thofe  Kinds,  which  we 
fee  flying  about  in  whole  Clouds  in  Summer- 
Evenings,  and  ufually  miftake  for  Gnats,  that 
fettled  on  the  Leaf  on  this  Occafion  ;  but  though 
of  the  minuteft  of  that  Genus,  the  Difference 
between  it  and  the  Animalcule  inhabiting  the  Cell 
was  beyond  all  Degrees  of  Companion  or  Mea- 

fure. 
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fure*  This  almoft  infinite  Superiority  did  not, 
however,  preferve  it  from  an  Attack :  As  it 
walked  along  the  Surface  of  the  Leaf,  one  of  its 
Legs  trod  diredtly  upon  the  Spot  where  one  of 
the  larger  Claws  was  fituated.  The  forked  End 
was  inftantly  opened,  and  the  Leg  of  the  more 
than  gigantick.  Animal,  in  the  Proportion,  was 
boldly  feized  upon  :  The  Fly  raifed  itfelf  on  the 
Wing  inftantly,  and  was  gone.  I  could  perceive 
fome  little  Struggle  juft  at  its  fetting  off,  and 
found  it  had  left  a  Leg  behind  it :  This  was 
foon  difcovered  to  be  no  proper  Food,  and  it 
was  too  bulky  to  be  conveyed  away,  as  the 
Spoils  of  the  Caterpillar  were.  The  Creature 
could  do  no  more  than  let  it  drop,  and  purfue 
its  Sport  again. 

After  various  Encounters  with  the  proper 
Creatures  for  its  Prey,  I  faw  another  fiercer  Con¬ 
flict  with  this  very  Animal  that  had  obtained  fo 
complete  a  Vidtory  over  the  Pipula.  Among  the 
Materials,  which  flood  about  the  Place  where 
thefe  Obfervations  were  made,  there  were  fome 
bruifed  Vegetables  in  earthen  V eflels  fermenting, 
and  in  a  State  of  affording  Nourifhmenr  for  the 
Young  of  the  common  Houfe-fiy.  This  had 
brought  innumerable  Companies  of  that  Species 
to  the  Place,  and  among  them  fome  others  of  the 
feather-winged  Kind,  of  thofe  minute  white  Flies, 
which  we  fee  in  Clufters  about  decaying  Vege¬ 
tables  in  our  Fledges ;  one  of  thefe,  by  Chance, 
ftrap-gled  to  the  Leaf,  in  which  was  the  Citadel  of 

the  Creature  that  had  afforded  all  thefe  Obferva- 
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vations :  In  walking  at  random  over  the  Surface, 
the  Leg  of  the  Fly  fell,  as  that  of  the  27- 
pula  had  done,  into  the  Way  of  one  of  its  Claws, 
Tho’  this  Fly  be  vaftly  fmaller  than  even  that 
little  Tipula ,  its  Limbs,  it  appears,  are  more 
firmly  connedted  ;  a  little  Struggle,  like  that  in 
the  former  Cafe,  enfued,  and  in  Confequence* 
the  Fly  was  feen  walking  away,  not  without  one 
of  its  own  Legs,  but  with  one  of  the  Creature’s 
that  had  feized  it  draggling  behind  it.  Whether 
Obftinacy  had  led  the  unequal  Antagonift,  in 
this  Struggle,  to  keep  its  Hold,  or  whether  the 
pointed  Serratures  of  the  Infide  of  the  Forceps  were 
fo  deeply  immcrfed  in  the  Leg  of  the  Fly,  that  it 
could  free  itfelf,  fo  it  was,  that  it  kept  its  Hold 
till  the  Joint,  at  the  Origin,  gave  Way,  and  the 
whole  Arm  came  off. 

This  unlucky  Creature  feemed  deftined  a  Vic¬ 
tim  to  fuperior  Force.  What  had,  hitherto,  hap¬ 
pened  to  it  in  thefe  unequal  Engagements,  I  had 
attributed  to  the  Situation,  into  which  I  had 
brought  it,  and  was  ready  to  excufe  Nature  of 
any  Hazards  of  this  Kind :  But  there  are  una¬ 
voidable  Dangers  in  the  Way  of  every  the  mi¬ 
nuted:,  as  well  as  the  largefl.  Creature ;  there  now 
crawled  up,  from  the  under  Side  of  the  Leaf,  a 
fmall  water  Beetle  :  This  was  a  robuft,  tho’  di¬ 
minutive,  Animal,  and  doubtlefs  would  have  been 
glad  to  have  found  an  eafy  Way  of  getting  at 
the  other  Creature,  without  waiting  for  an  Attack 
from  it :  It  crawled  along  the  Surface  of  the  Leaf 
in  an  indolent  Manner,  and  at  length,  like  the  o- 
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thers,  came  in  the  Way  of  the  Hole :  One  of 
the  forked  Glaws  inftantly  feized  upon  one  of  its 
Legs,  and  held  firmly  *,  but  whether  this,  as 
well  as  in  the  former  Cafe,  was  voluntarily  or 
from  Neceflity,  is  not  eafy  to  fay  :  The  Beetle 
marched  on  without  any  Difcompofure,  and  whe¬ 
ther  the  Membrane,  covering  the  Hole,  was 
weakened  by  the  former  Effort,  or  to  whatever 
elfe  it  was  owing,  the  Strength  of  the  Animal 
was,  by  no  means,  equal  to  the  flopping  the 
Courfe  of  the  Beetle  :  The  Leg  refufed  to  give 
Way,  as  the  other  had  done ;  on  the  contrary, 
the  Membrane  itfelf  burfl,  and  the  whole  Body 
of  the  Animal  was  inftantly  dragged  out,  and 
in  a  Moment  eaten  up  by  the  Enemy. 
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ESSAY  XVI. 


On  the  Production  and  Accretion  of  a  Sea-plant. 
MONG  the  great  Number  of  natural 


rk  Subjects,  which  an  Expedition  to  the 
Ifland  of  Sheppey ,  mentioned  in  one  of  the  firfl: 
of  thefe  Eflfays,  had  furnilhed  me  with,  one  of 
the  moil  fingular,  tho*  not  of  the  moft  con- 
fpicuous,  was  a  Sea-plant  of  a  minute  Kind, 
which  I  had,  at  Aril,  taken  only  for  the  Ru¬ 
diments  of  fome  larger  Species,  but  which, 
afterwards  prov’d  to  be  a  diflindt  and  per- 
fe6t  one,  and  at  that  Time  at  its  full  Growth. 
The  Naturalifls  have,  none  of  them,  mentioned 
it  *,  nor  is  it  a  Wonder  :  5Tis  not  to  be  doubted, 
but  the  moft  inquifitive  of  them  muft  have  yet 
overlooked,  or  wanted  the  Opportunities  of  fee¬ 
ing  many  of  the  Vegetables,  as  well  as  many 
Animals,  which  Nature  has  deftin’d  to  the  Bot¬ 
toms  of  the  deeper  Seas;  and  this,  even,  when 
Accident  threw  it  in  their  Way,  they  might,  I 
found  by  Experience,  very  naturally  fuppofe  to  - 
be  only  fome  known  one  in  a  lefs  perfed:  State. 

I  had  employed,  in  that  Expedition,  fome  of 
the  People,  whofe  Bufinefs  it  is  to  dredge,  as 
they  call  it,  for  Oyilers  upon  that  remarkable 
Bank,  off  the  Point  of  the  Ifland,  at  the  oppo- 
fite  End  to  that  where  the  Fortification  of  Sheer- 
nefs  Hands  •,  and  which,  from  the  vafl  Quantity 
of  Shells  with  which  it  is  covered,  is  called  Shell- 
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nefs.  The  Inftrument,  they  ufe  on  this  Occafion,  - 
and  which  they  exprefs  alfo  by  the  Name  of  a 
Dredge,  is  a  hollow  iron  Cafe,  let  down  to  the 
proper  Depth,  and  drawn  along  the  Bottom  till 
it  be  filled  with  whatever  that  Bottom  affords,  be¬ 
fore  it  is  taken  up  again  :  Among  the  Variety  of 
Things  taken  up  at  one  of  thefe  Drawings,  was 
a  Stone,  of  the  Bignefs  of  a  Man’s  Fift,  cover¬ 
ed  with  little  Vegetations  ramofe,  brittle,  and  of 
a  purple  Colour  :  Thefe  were  of  all  Sizes,  from 
the  Height  of  two  thirds  of  an  Inch,  for  the 
tailed:  did  not  exceed  that,  dowi*  to  a  tenth  of  an 
Inch ;  yet  all  of  the  fame  Strudlure,  and  the 
fame  general  Figure,  and  only  differing  in  this, 
that  the  taller  were  the  more  ramofe,  the  fhorter 
the  lefs  fo.  It  was  impoffible  for  me,  at  that 
Time,  to  find  Opportunity  for  examining  all  the 
Things  I  had  brought  up  with  me,  but  this 
was  of  the  Number  of  thefe  which  I  found  it 
eafy  to  get  other  Specimens  of,  on  fending  to 
the  fame  Place.  I  commiilioned  a  Gentleman, 
who,  about  three  Months  fince,  went  to  Fever - 
fhmn,  to  get  me  feme  more  of  the  Plant,  and  the 
People  I  had  at  that  Time  employed,  underflood 
me  fo  well,  from  the  Remains  that  were  about 
this  original  Stone,  that  they  fent  me  up  a  large 
Quantity  of  it  \  fome  on  Stones,  fome  on  Sea- 
Shells,  and  the  fined:  Pieces  of  all,  on  the  Bottom 
of  an  earthern  Mug,  which  had  been,  on  fome 
Occafion,  thrown  into  the  Water.  The  whole 
Rim  of  this  had  been  broken  off,  fo  that  as  no¬ 
thing,  but  the  flat  Bottom  remain’d  :  It  was  ini- 
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poflible  to  find  a  fitter  Objedt,  on  which  to  in- 
veftigate  them :  The  upper  Plane  of  this  Frag¬ 
ment  fupported  not  fo  few  as  a  hundred  of  thefe 
Plants.  They  were  of  all  Sizes,  from  that  of 
their  full  Growth*  to  the  minuteft  Speck  imagi¬ 
nable,  fome  of  them  too  fmall  for  the  Eye  to 
difcover,  without  the  AfTiftance  of  the  Micro- 
fcope.  I  kept  the  whole  Clutter,  with  their  ge¬ 
neral  Bafe  or  Scene  of  Growth,  in  Salt  Water, 
and  occafionally  took  out  either  the  whole,  or 
feparated  a  fingle  Plant  in  another  State  for  In- 
fpedtion. 

The  full-grown  ones  fliewed  themfelves  to  be 
of  that  Genus  of  Sea-Plants,  which  the  old 
Writers,  and  fome  of  the  later,  have  call’d  Al- 
lyonium  ;  but  which,  neither  the  one  nor  the  o- 
ther,  feem  to  have  well  underftood  :  One  of  the 
moft  perfect  I  firft  lingled  out  for  Examination, 
and  even,  without  the  AfTiftance  of  the  Micro- 
fcope,  could  diftinguifh  a  great  deal  of  Beauty 
in  it.  It  was  full  two  thirds  of  an  Inch  in 
Height,  and  its  main  Stem  as  thick  as  a  fmall 
Twine:  The  Leaf,  when  it  was  fixed  down  to 
the  Bottom  of  the  Mug,  was  a  fiat  Cake  of  Mat¬ 
ter,  the  fame  with  that  of  the  reft  of  the  Plant, 
of  about  an  Eighth  of  an  Inch  in  Diameter,  and 
of  fome  Degree  of  Thicknefs :  Its  Surface  was 
unequal  and  fpungy,  and  its  Colour,  that  of  a 
red  Coral,  only  with  an  Addition  of  a  purple 
Tinge,  that  took  off'  confiderably  from  its  Luftre 
and  Livelinefs :  From  the  very  Centre  of  this 
little  Cake  or  Cruft,  there  arofe  a  fingle  Stem, 

which 
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which  almod  indantly  divided  into  three  Branches  ; 
thefe  were  flatted,  and  as  they  advanced  a  little 
in  Length  became  again  ramofe  ;  they  did  not 
ftand  eredf,  but  in  a  fomewhat  declining  Podure. 
Each  of  their  Ramifications  divided  again  into 
feveral  others ;  and  thefe  fent  out  fhort  late¬ 
ral  Shoots,  fo  that  the  whole  was  very  ramofe, 
and  refembled  a  fmail  Shrub,  or  rather  that  folid 
brown  mountain  Mofs,  which  we  have  on  fome 
Parts  of  Hampftead-Heath ,  and  which  fpreads 
into  a  Kind  of  globular  Tuft,  of  an  Inch,  or 
thereabouts,  in  Diameter. 

All  the  Branches,  and  even  the  fide  Shoots 
from  the  Branches,  on  this  Sea-plant,  terminated 
obtufely.  The  Colour  of  the  whole  was  the 
fame  purple  with  that  of  the  Bafe,  and  the  Sur¬ 
face,  in  the  fame  Manner,  fpungy.  This  was  ail 
that  the  naked  Eye  could  difcover  of  it,  and  this 
was  enough  to  excite  the  Curiofity  of  any  one 
accuftomed  to  Microfcopes,  to  trace  it  farther. 
Before  I  applied  to  the  Affidance  of  Glades,  I 
however  thoroughly  examined,  fo  far  as  the  naked 
Eye  would  permit,  all  the  Plants  that  the  Bottom 
of  the  Mug  fhewed  befides :  On  tracing  thefe  from 
the  tailed  and  mod  perfect  to  the  minuted,  all  the 
1  Difference,  I  could  difcover,  was,  in  the  Degree 
of  Growth  ^  as  they  were  fhorter  they  were  lefs, 
and  lefs  ramofe ;  and  in  fome,  only  the  Stem  or 
its  Rudiments,  in  others,  nothing  but  the  very 
Crud  fhewed  itfelf,  naked,  and  without  the  lead 
Approach  toward  the  red  of  the  Plant :  In  all 
thefe,  the  mod  forward,  as  wdl  as  the  mod  im- 
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perfect,  the  Colour,  the  Subftance,  and  the  whole 
external  Appearance  was  the  fame. 

When  the  unaffifted  Eye  had  thus  gone  its  ut- 
moft  Length  in  the  Inveftigation,  I  took  the 
Bottom  of  the  Mug  out  of  the  Water,  and 
placing  it  in  a  good  Light,  adapted  a  Angle  Mag- 
"nifyer  of  fmall  Power,  and  capable  of  taking  in 
a  large  Area,  fixed  on  a  moveable  Joint,  in  fuch 
Manner  as  to  be  able  to  view  all  Parts  of  it  with 
great  Eafe.  The  firft  Difcovery  I  made,  was, 
of  a  Multitude  of  other  Rudiments  of  young 
Plants,  too  minute  to  come  under  the  imme¬ 
diate  Cognizance  of  the  Eye,  and  fcattered  about 
Places  where  there  had  before  appeared  none. 
Thefe,  tho5  fo  minute,  were  all  of  the  fame  Fi¬ 
gure,  not  only  with  one  another,  but  with  the 
larger  s  they  were  all  round  flatted  Cakes  or 
Crufts  of  a  purple  Matter,  perfectly  analogous 
to  that  in  the  full-grown  Plants  in  Strudture.  This 
Structure  appeared  now,  under  the  Advantage  of 
Glafles,  in  a  new  Light ;  it  had  to  the  naked  Eye 
feemed  only  cavernous,  and  fpungy  in  an  irregu¬ 
lar  Manner,  but  it  now  (hewed  a  Promife  of 
fomething  greatly  more  furprifmg. 

On  directing  a  Glafs,  of  feme  what  larger 
Power,  to  a  Branch  of  one  of  the  full-grown 
Plants,  the  whole  difclos’d  itfel.f  in  a  very  agree¬ 
able  Manner.  All  the  Plant,  I  found,  was  of 
the  fame  Form  and  Compofition  •,  the  extream 
Ramifications,  as  well  as  the  main  Stem,  were  a 
little  .flatted,  not  perfe&ly  cylindric ;  and  they 
appeared,  in  this  View,  not  fpungy,  but  com- 
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pofcd  of  a  Multitude  of  loofe  and  diftant  Fi¬ 
brils  ;  the  Interfaces  between  the  Extremities  of 
which  had  given  the  Appearance  of  that  Spungi- 
nefs  firft  obferved.  Thefe  Fibrils  were  of  the 
brighteft  and  moft  glowing  Purple  %  they  were* 
from  their  Origin  to  the  very  Extremity*  all  of 
a  Thicknefs,  and  appeared  truncated  at  the  Ends : 
They  were  not  regularly  protruded  from  a  Centre 
to  the  Circumference,  but  arofe  from  feme  lower 
Part  of  the  Plant,  poffibly  in  a  fair  Courfefrom 
the  very  Safe,  tho*  it  would  have  been  impoffible 
to  trace  them  down  fo  far,  and  they  were  divari¬ 
cated  in  their  Way  up*  and  expanded  in  a 
thoufand  Irregularities  of  Biredion,  all  along 
bending  their  Points  outward,  and  tho’  one 
could  fcarce  imagine  how,  compofing  together 
that  tolerably  even  Surface,  which  formed  the 
Contour  of  the  Plant. 

Thefe  Ramifications,  as  they  grew  every  where 
more  ana  more  numerous  from  the  Root  or 
Bafe  upward,  formed  the  upper  Part  of  the  Plant 
of  a  much  clofer  and  more  denfe  Texture  than  the 
lower ;  toward  the  Bottom  there  might  be  difeover- 
edlarge  and  irregular  Cavities  between  the  Extre¬ 
mities  of  the  feveral  fubordinate  Ramifications, 
and  it  almoft  appeared  a  Wonder  how  the  whole 
hung  together but  thefe  grew  fmaller  and  [mai¬ 
ler  higher  up  the  Plant,  the  Points  of  the  Ra¬ 
mifications  growing  all  the  Way  clofer,  till  to¬ 
ward  the  Top  they  formed  a  Texture  fo  clofe, 
that  it  was  hard  to  diftinguilh.  any  Apertures  at 
all  in  it.  This  Difference  between  the  upper  and 
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lower  Parts  of  the  Plant  was  wholly  owing  to 
the  encrealing  Number  of  Branches  on  the  upper 
Portions  of  it ;  for  as  thefe  fubordinate  Shoots 
are,  throughout  the  Plant,  all  of  the  fame 
Thicknefs,  it  cannot  be  othehvife  but  that 
where  there  are  moil  of  them,  the  Texture  muft 
be  clofeft;  where  feweft,  the  moil  loofe  and 
open. 

The  Vegetation  of  the  Sea-plants,  in  general. 
Is  fo  extremely  different  from  that  of  the  Land 
ones,  that  very  eminent  Naturalifts  have  doubted 
whether  it  was  a  Vegetation  at  all,  or  whether 
they  deferved  the  Names  that  were  ufually  given 
them.  The  old  German  Writers  have  included 
many  of  them  in  their  Hiflories  of  Foftils,  and 
declared  them  mere  Stones;  and  the  French  have, 
of  late,  afterted,  that  they  are  only  the  Cafes  or 
Nidi  of  Animals  of  various  Kinds,  each  of  which 
builds  one  for  itfelf,  and  each,  they  fay,  is  guided 
by  the  fame  Inftinct  that  diredts  Birds  of  the  fame 
Species,  in  whatever  Country,  to  build  their  Nells 
of  the  fame  Materials,  and  in  the  fame  Form,  to 
eredt  its  Habitation  in  the  fame  regular  and  exadfc 
Manner,  in  whatever  Sea,  or  about  whatever 
Shore  it  is  placed. 

Thefe  Syftems,  tho’  the  former  of  them  has 
been  adopted  by  a  great  Number  of  the  Natu¬ 
ralifts,  and  the  latter,  by  one  whofe  fingle  Au¬ 
thority  is  more  than  that  of  a  Number  by  Lin - 
ticeus,  appear  to  be  equally  erroneous.  I  have, 
in  the  Courfe  of  thefe  Eftays,  fhewn,  that  it  is 
4iot  always  one  diftindt  Species  of  Infedt  that  in- 
*  '  habits 
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habits  the  fame  Plant,  but  that  feveral  different 
ones  are  often  found  in  it ;  and  that  any  of  thefe 
may  alfo  be  found  in  the  Cavities  of  Stones,  or 
under  the  Laminae  of  Sea  Shells  befides  which, 
there  is  no  doubting  that  they  have  found,  and 
that  they  only  ufe  the  Hollows  of  thefe  Plants 
in  common,  with  any  others,  for  their  Recefs.  I 
have  alfo,  on  fome  other  Occafions,  fhewn  the 
abfolute  Frudtifications  of  two  or  three  Species,  to 
many  of  the  belt  Naturalifts  of  this  Age,  and 
defcribed  them  in  thefe  Elfays.  Thefe  are  analo¬ 
gous  to  thole  of  others  of  the  imperfed:  Plants, 
as  the  common  Ignorance  has  been  ufed  to  term 
them  ;  and  this  alone,  without  the  other  collate¬ 
ral  Proof,  would  have  been  fufficient  to  overthrow 
fuch  a  Syftem. 

The  Plant  now  under  Confideration,  one  of 
the  molt  lingular  of  all  the  marine  Kinds,  and 
carrying  as  little  the  Appearance  of  Vegetation 
as  any  of  them,  may  be  very  lit  for  explaining 
what  is  the  real  Cafe  with  them  all,  and  what 
their  Manner  of  Growth. 

We  are  apt  to  look  upon  it  as  lingular,  that 
the  Sea-plants  do  not  take  in  their  Nourifhment 
by  means  of  Roots  penetrating  into  the  Bottom 
of  the  Sea,  as  the  ordinary  Plants  do  by  Fibres 
directed  downward  into  the  Earth  •,  but  it  is  our 
Inattention  to  the  different  Circumftarices  that 
creates  this  Surprize,  not  any  Thing  in  the 
Nature  of  Bodies.  We  are  to  confider,  that 
the  Sea-plants  rife  in  a  very  different  Me¬ 
dium  from  thofe  of  the  Land,  not  in  Air,  on 
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almoft  vacant  Space,  but  in  a  Fluid,  which  we 
find  is,  in  itfelf,  capable  of  fupporting  and  nou- 
rifhing  the  Land- plants  independently  of  Earth  : 
A  Sprig  of  Mint  will  grow  from  an  Inch  to  two 
Foot  in  Length,  and  will  produce  its  Flowers  as 
perfectly,  and  in  as  good  Time,  if  its  End  be 
fet  in  Water,  as  if  in  Earth;  and  many  other 
Plants  thrive  even  befl  in  it ;  fome,  as  the  Duck¬ 
weed,  the  Stratiotes,  and  the  like,  floating  on 
£he  Surface,  and  fending  their  Roots  but  a  little 
Way  down,  never  finding  any  Neceffity  of  an 
earthly  Bottom  at  all. 

In  this  Situation,  in  which  we  thus  fee  a  few 
pf  the  fr^fh  Water  Plants,  are  all  the  Subma¬ 
rines  ;  but  under  Advantages  vaftly  greater. 
Thofe  have  only  their  Roots  a  little  Way  plunged 
into  the  Water,  the  reft  of  the  Plant  on  the  Sur¬ 
face  ;  but  the  Submarines  are  totally  immerfed  in 
it,  and  in  all  Parts  covered  with  it.  The  Bottom 
of  the  Sea,  even  if  the  Plants  were  under  a  Ne~ 
cefiity  of  acquiring  their  Nourifhment  from  the 
Soil,  is  not  of  a  Kind  proper  to  afford  it ;  it  is, 
in  general,  efpecially  toward  the  Shores,  a  loofe 
Sand,  wafhed  clean  of  all  earthly  Matter,  and? 
Indeed,  in  a  continual  Agitationfrom  the  Wa¬ 
ter  :  It  never  was  intended  for  their  Support  or 
Nourifhment,  nor  do  we  ever  find  them  bedded 
In  it. 

3  ( 

As  only  a  Part  of  the  Land-plants  is  deftiffd 
for  the  Office  of  taking  up  Nourifhment,  and 
that  is  plunged  into  the  Earth,  from  whence  a- 
lone  that  Nourifhment  can  be  received  ;  the  Sea- 
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plants  are  immerfed  all  over  in  a  Medium,  capa¬ 
ble  of  affording  Nouriihment  5  and  they  are, 
properly  fpeaking,  all  over  Root,  and  qualified 
in  all  Parts  to  take  it  in.  The  Part,  by  which 
they  are  affixed  to  the  Subfiance  they  grow 
upon,  is  not  to  be  underflood  as  a  Root :  It  an- 
fwers,  indeed,  one  of  the  two  Purpofes  of  the 
Roots  of  the  Land-plants,  that  of  fixing  and  re¬ 
taining  the  Body  in  its  Place  ;  but  it  has  nothing 
to  do  with  the  other,  that  of  conveying  Nourifh- 
ment  to  it :  Accordingly  we  find  them  fixed  in* 
difcriminately  to  all  folid  Bodies,  that  are  im- 
meifed  in  the  Sea- water,  and  the  Plants  rifing  to 
as  much  Perfedtion  from  a  broken  Mug  or  a 
Glafs  Bottle,  as  from  any  other  Foundation. 

Wherever  the  Seed  of  the  Parent-plant  falls, 
it  forms  this  Bafe  ;  and  wherever  the  Bafe  fixes 
itfelf,  the  Plant  is  fore  to  rife.  On  examining 
this  peculiar  Vegetable,  the  Obfervation  of  which 
has  led  to  thefe  general  Refledtions,  1  found  the 
whole  Surface  equally  and  uniformly  prepared  for 
receiving  Nourifhrnent,  and  formed,  in  reality, 
more  like  the  Root,  than  the  fupraterrene  Part  tf 
the  Land-plants.  The  Bafe,  as  well  as  the 
Stems,  the  Shoots,  and  the  fmallefl  Ramifica¬ 
tions,  were  all  compofed  of  Fibrils,  tending  to  the 
Circumference,  and  there  terminating  in  trun¬ 
cated  Ends ;  and  thofe  not  clofed,  but  all  having 
an  Opening  very  perceptible  to  the  Microfcope. 
Every  Fibre  of  the  Plant,  in  this  Manner,  ai  - 
fwered  to  every  Filament  of  the  Root  in  the 
Land-plants  j  and  inftead  of  their  being  any  .Ne- 
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cefllty  of  a  Supply  of  Nourifhment  to  be  fent 
up  into  the  Body  of  the  Vegetable  from  the 
Bafe,  the  only  Subftance,  in  every  the  minuted: 
Part,  abforbed  the  Fluid  that  was  in  immediate 
Contact  with  every  Part  of  it,  and  fent  it  down 
to  the  Bafe,  the  only  Bufinefs  of  which  was  to 
fix  and  retain  the  whole  in  its  Place.  On  the 
flridtefl  Examination  of  the  Plant,  this  appeared 
to  be  exactly  and  truly  the  Courfe  of  Nature. 
The  flat  Cake,  which  ferved  as  the  Support  of 
the  Whole,  was  inconfiderable  at  firft  •,  but  as 
the  Plant  grew,  that  is,  as  more  and  more  of 
thefe  Mouths  were  opened  for  receiving  Nourifh¬ 
ment,  the  Cruft  or  Bafe  increafed  in  Size ;  and 
thus  was  rendered  of  more  Force,  to  hold  it, 
as  it  grew  larger,  and  required  a  better 
Support. 

The  Manner  of  the  Accretion  of  the  Sea- 
plants,  was  fufficiently  evident  from  this ;  but 
there  yet  remained  an  Attempt  to  difcover  the 
Means  of  their  immediate  Propagation  :  This 
was  an  Inveftigation  in  which  I  had  fucceeded, 
in  regard  to  another  of  the  Submarine  King¬ 
dom,  as  mentioned  to  have  afforded  fuch 
an  Elucidation  ;  and  the  Succefs  of  that  Attempt 
encouraged  me  to  purfue  the  fame  Road  in  this. 
Befide  the  extreme  Minutenefs  of  the  Fructifi¬ 
cations  in  thefe  Plants,  and  the  hidden  Manner 
in  which  they  muff  neceffarily  be  arranged,  to 
prevent  the  continual  Injuries  they  would  other- 
wife  be  fubject  to  from  the  Motions  of  the  Water, 
there  was  a  farther  Difcouragement  in  the  Un- 
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certainty  as  to  the  Time  of  Year  in  which  they 
appear.  The  Man  who  was  to  examine  the 
Ground-ivy  in  Autumn,  or  the  Briony  in  Spring, 
though  he  did  it  ever  fo  carefully,  would  find  no 
Marks  or  Appearances  of  the  Fructification,  tho* 
the  Plants  appeared  very  fair  and  perfect  :  And, 
in  the  fame  Manner,  he  who  differs  and  invefti- 
gates,  with  ever  fo  great  Accuracy,  one  of  the 
Sea-plants,  at  a  Time  of  the  Year  diflant  from 
that  in  which  the  Fructifications  appear,  may 
conclude  it  produces  none,  though  they  are  in 
their  Seafon  ever  fo  fair.  It  is  from  this,  I  am 
apt  to  believe,  that  many  have  fo  roundly  af- 
ferted  the  Abfence  of  all  the  Parts  of  Fructifica¬ 
tion  in  ^ea-plants,  in  which  I  have  fince  difco- 
vered  them  :  Nor  have  the  Authors  of  thofe  too 
free  AfTertions  confidered,  what  Injury  they  were 
doing  to  the  Science.  Of  the  Writers  on 
thefe  Subjedts,  nine  out  of  ten  are  wholly  un¬ 
acquainted  with  the  Bodies  themfelves :  They 
are  fond  of  pofitive  Declarations,  as  carrying  the 
Appearance  of  Knowledge  :  They  take  upon 
Credit,  from  one  another,  all  that  they  meet  with 
of  thefe ;  and  People,  who  are  difpofed  to  invefti- 
gate  the  Subject  afterwards,  find,  on  a  Review 
of  the  Evidence,  fuch  a  Cloud  of  Witnefies 
againft  what  they  would  hope  to  be  the.  Truth, 
that  they  give  up  their  Intentions,  which  might 
have  been  carried  into  Perfection  ^  not  conlider- 
ing?  not  diftinguifhing  perhaps,  that  what  they 
are  receiving  as  the  Teftimony  of  ten  People,  is 
but  the  real  Evidence  of  one ;  and  that,  ten  to 
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one,  founded  on  an  original  Miftake,  or  on  fome 
Accident  in  the  Method,  or  in  the  Time  of  the 
Examination. 

Had  not  I  looked  upon  the  general  Affertions, 
even  of  acknowledged  good  Authors,  in  this 
Light,  I  had  never  fo  much  as  attempted  to  dis¬ 
cover  the  Fruflifications  of  the  Coralline,  or  of 
the  round  Alcyonium  before  defcribed.  The  Sea- 
plants  had  paffed  with  me,  upon  the  Affertions 
of  the  great  Jujfieu ,  and  the  greater  Linnaeus,  as 
the  Fabricature  of  Infects ;  and  I  had  not  even 
had  a  Thought  of  feeking  after  any  farther  No¬ 
tices  of  a  Vegetable  in  the  Plant,  which  is  the 
immediate  Subjedt  of  this  Efiay. 

The  Succefs  I  had  met  with,  in  the  Inveftiga- 
tions  of  the  others,  led  me  to  examine  fome  of 
the  mofl  perfedt  of  thefe  Plants  at  different  times, 
with  all  the  Variety  of  the  microfcopic  Appa¬ 
ratus,  with  fingle  Glaffes,  with  the  combined 
Powers  of  the  double  Microfcope,  with  thofe  in 
each  of  fmaller  Power  and  clearer  Light,  and  of 
greater,  under  the  Difadvantages  of  more  Ob- 
fcurity.  1  had  examined  the  Plant  intire,  and  in 
Pieces  cut  from  different  Parts  ;  in  Water,  and 
in  the  open  Air,  and  all  to  no  Purpofe.  I  would 
rather  have  concluded  from  this,  that  the  Plant 
produced  its  Fructifications  at  fome  different 
Time  of  the  Year,  than  that  it  did  not  produce 
any,  had  I  gone  no  farther  in  the  Search ; 
but  there  yet  remained  fomething  to  be  tried. 
The  Apertures  at  the  Extremities  of  all  the 
Branches  convinced  me*  that  they  were  hollow 

all 
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all  the  Way ;  and  the  Care  taken,  in  theOeconomy 
of  many  other  of  the  Sea-plants,  to  preferve  the 
Parts  of  Fructification  from  Injury,  by  con¬ 
cealing  them  within  the  Body  of  the  Plant, 
led  me  to  fufpeCt,  that  they  might  probably 
enough  be  in  this  contained  within  the  Branches 
themfelves. 

On  cutting  the  whole  Plant  tranfverfely  in 
many  Places  at  once,  and  examining  the  new 
Openings  made  in  the  Ramifications,  I  could 
often  difcover  a  kind  of  round  Globules  hanging 
about  them  :  And  in  repeating  the  Operation  on 
a  more  flourifhing  and  riper  Plant,  the  whole 
Surface  of  the  Plate  of  Glafs,  on  which  I  was 
making  the  Obfervation,  fo  far  as  it  was  covered 
by  the  Water  in  which  the  Fragments  of  the  Plant 
lay,  was  alfo  covered  in  an  Inftant  with  thefe 
Globules,  which  made  their  way,  in  greater  o: 
fmaller  Quantities,  out  of  almoft  all  the  Aper 
lures,  and  out  of  thofe  of  feme  of  the  uppei 
Ramifications,  in  inconceivable  Quantities. 

That  thefe  regular  Bodies  were  either  the 
Farinas,  or  the  Seeds,  or  the  Antherae,  contain¬ 
ing  the  one,  or  the  Capfules  fielding  the  other, 
was  evident ;  but  which  of  all  thefe  they  were, 
remained  yet  to  be  determined.  I  hardly  re¬ 
member  the  having  undertaken  a  more  difficult 
Talk  than  that  of  opening  a  Branch,  in  fuch  a 
way  as  to  fhew  this.  It  was  neceffary,  in  order 
to  the  feeing  thefe  Parts,  whatever  they  were, 
in  their  natural  Situation,  to  open  one  of  the 
"jBranches  in  a  longitudinal  Direction,  and  that  in 
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*o  gentle  a  Manner  as  not  to  difturb  them.  After 
the  thoufand  Mifcarriages  naturally  attending 
fuch  an  Attempt  as  this,  the  fingle  Ramification, 
which  I  had  fucceededxin  the  opening,  had  none 
In  it.  Whether  it  was  too  young  to  have  pro¬ 
duced  any,  or  too  old  to  have  retained  them; 
whether  there  ever  had  been  any  in  it  at  all,  or 
whatever  thofe  were  that  had  been  diflodged  by 
the  Motions  given  it  in  the  Operation ;  nothing 
appeared  but  a  fmooth  Surface. 

The  Naturalift  is  not  to  be  difeouraged,  even 
when  his  moft  laboured  Attempts  do  not  at  the 
firft  fucceed.  The  Way  by  which  this  had  been 
opened  fuccefsfully,  diredled  to  the  opening  more 
In  the  fame  Manner.  That  which  appears  im¬ 
practicable  in  the  Infancy  of  an  Attempt,  is  fa¬ 
miliar  after  the  firft  Succefs.  I  now  fucceeded, 
with  tolerable  Facility,  in  fliting  feveral  even  of 
the  fineft  Ramifications ;  and  out  of  a  Number, 
that  were  at  once  expofed  to  the  Focus  of  the 
double  Microfcope,  found  three  or  four  in  a  Con¬ 
dition  to  anfwer  all  my  Expectations.  This, 
however,  tho’  it  magnified  to  a  great  Degree, 
and  fhewed  plainly  enough  that  there  were  Fruc¬ 
tifications  on  the  inner  Surface  of  the  Branch, 
was  by  no  means  the  Apparatus  with  which  to 
fee  them  diftinCtly.  It  was  eafy  to  fee  by  it 
which  was  the  belt  furniftted  Segment,  and  I 
took  up  this  carefully  in  the  Forceps  of  the  Ap¬ 
paratus  for  viewing  opake  ObjeCts. 

This  was  a  happy  Piece  for  the  Inveftigation  : 
It  was  the  Half  of  a  Ramification,  from  its  very 
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Extremity  to  a  firft  Volution  or  Turn,  as  they 
have  feveral  in  their  whole  Courfe.  The  upper 
Part,  toward  the  Extremity,  was  quite  bare: 
The  lower  Half,  or  nearly  fo  much,  was  fur- 
nifhed  in  a  moft  elegant  Manner  with  diftincl 
Male  and  Female  Fru&ifications.  The  Female 
ones  were  the  fame  with  thofe  Globules  which 
had  been  difcharged  in  the  cutting  of  the  former 
Branches,  and  were  fufficicntly  confpicuous : 
The  Male  were,  on  the  other  hand,  extremely 
minute  j  and,  w'ith  any  thing  lefs  than  a  very 
powerful  Magnifier,  might  have  efcaped  Obfer- 
vation,  even  where  the  others  were  feen  ever  fo 
diflindtly. 

The  Male  and  Female  Parts  of  the  Fructifica¬ 
tion  were  arranged  in  a  very  fingular  Manner  in 
this  Plant :  They  flood  above  one  another,  but 
that  not  as  in  many  Plants,  where  the  Male 
Flowers  occupy  all  the  upper  Part,  and  the  Fe¬ 
male  all  the  under  :  In  this  they  flood  in  Circles 
over  one  another,  throughout  all  that  Part  of  the 
Branch  which  they  occupied.  In  the  Subjedl  of 
this  particular  Obfervation  they  were  but  Semi¬ 
circles  ;  but  as  this  was  only  a  longitudinal  Sec¬ 
tion  of  a  Cylinder,  there  was  no  room  to  doubt 
of  the  oppofite  Half  being  filled  in  the  fame 
Manner.  Tho*  the  Arrangement  began  but 
from  the  Middle  of  this  Segment,  itfelf  a  very 
fhort  one,  there  were  no  lefs  than  eleven  Series 
of  the  Flowers  of  each  Kind,  in  all  twenty-two. 
The  uppermofl  Series  confided  of  inconceivably 

fmall  Tufts,  of  oblong  and  (lender  Bodies:  i  he 

fecondj 


366  ESSAYS  in 

fecond,  or  that  immediately  under  it,  of  round 
ones,  greatly  fuperior  in  Size  :  The  third  of 
the  tufted  and  oblong ;  the  fourth  of  the  fimple 
and  round  ^  and  fo  on  to  the  lowed:*  The 
tufted  and  minute  ones  were  Anthers,  loaded 
with  Farina  Fecundans  :  The  others,  or  larger 
and  fimple  round  ones,  were  Seed-veflels,  each 
pierced  with  three  Apertures,  very  diftinguifhable 
in  the  upper  Part,  and  filled  with  Seeds.  The 
Anthers,  in  their  natural  Situation,  hang  down 
upon  the  Capfules,  or  Seed-veflels  ♦,  fo  that  it  is 
impofiible  for  them  to  burft,  without  impreg¬ 
nating  them.  But  there  yet  appeared  a  Difficulty 
about  the  difcharging  of  thefe  Seed-veflels,  or 
their  Contents,  in  order  to  the  Production  of  the 
future  Plants.  The  Branches  of  the  Plant,  if 
not  eredt,  all  run  in  a  Direction,  pointing  up¬ 
wards.  The  Cavity  within  the  Branch  is  very 
final! ;  and  the  Mouth  or  Opening  being  at  a 
confiderable  Diftance  above  the  Place  of  the 
Seeds,  it  was  difficult,  if  not  impofiible,  to  con¬ 
ceive  how  they  fhouid  be  difcharged  at  it. 

This  was  a  Difficulty  that  perplexed  me  a  great 
while.  In  endeavouring  to  foive  it,  I  had  been 
at  the  Pains  of  differing  Multitudes  of  other 
Ramifications  of  the  fame  Plant ;  and  in  all  thefe 
I  found  a  perfedt  Similarity,  in  a  refpedt  in  which 
I  had  not  at  all  expedted  it.  I  obferved,  in  (peak¬ 
ing  of  the  firft  Branch,  that  it  was  an  extreme 
Ramification,  flit  down  to  the  firft  Turning  or 
Convolution,  of  which  there  are  feveral  in  the 
Plant,  in  all  my  fucceeding  Inveftigations  I 
*  .  .  4  found 
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Found  that  thefe  extreme  Ramifications,  or  ex¬ 
treme  Joints  of  the  Ramifications,  if  I  may  fo 
call  them,  and  only  thefe,  contained  the  Fructi¬ 
fications.  The  lower  Parts  of  the  fame  Branches 
had  larger  Cavities  *,  but  tho*  thefe  extreme  ones 
always  abounded  in  their  lower  half  with  Fructi¬ 
fications,  the  others  never  had  the  leaft  Veftige 
of  any,  either  of  the  Male  or  Female  Kind,  This 
had  appeared  fingular  to  me  at  firfi: ;  but  it  ftruck 
me  extremely  afterwards  to  find,  that  Nature 
had  made  a  Provifion  for  the  Propagation  of  the 
Plant  by  this  Means,  which  could  not  have  been 
executed  by  any  other.  When  the  Seeds  are 
ripe  in  thefe  extreme  Ramifications,  they  all 
break  off  of  themfelves,  at  the  End  or 
Convolution,  and  fall  to  the  Bottom.  Their 
Globules,  or  Fruits,  containing  the  Seeds,  then 
make  their  Way  out  of  them,  as  they  had  done 
out  of  the  Segments  of  them,  in  the  firfi:  Expe¬ 
riment  that  promifed  Succefs  before  the  double 
Microfcope ;  and  as  many  of  thefe  as  efcape  the 
being  walked  off  the  Place,  burfi  in  a  little  time, 
and  difcharge  their  Seeds  :  Many  of  which,  as  is 
the  Cafe  in  ail  the  minute  Vegetables,  come  to  no¬ 
thing  *,  but  a  fufficient  Number  fucceed  to  pro¬ 
duce  new  Plants,  for  the  Continuation  of  the 

When  I  had  thus  far  entered  into  the  Secrets 
of  Nature’s  Oeconomy,  which,  to  underfiand,  is 
always  to  admire ;  I  prepared  for  a  more  nice 
Scrutiny  into  the  Nature  of  each  of  the  Parts  of 
the  Fruftification,  the  general  Ufe  and  Manner 

of 
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of  Operation  of  which  had  now  been  fufficiently 
explained.  There  is  no  purfuing  any  Microfo- 
pic  Enquiry  to  the  Purpofe,  without  a  Variety 
of  Apparatus  at  hand*  ready  to  every  Change, 
whether  accidental  or  natural  in  the  QbjeCt ;  and 
to  the  different  Intent  of  the  feveral  Parts  of  the 
Invefligation.  I  had  removed  the  ObjeCt  from 
before  the  double  Microfcope,  in  order  to  have 
a  diftinCt  View  of  the  feveral  Parts  in  their  natu¬ 
ral  Situation,  but  to  enquire  into  the  exaCt  Form* 
Structure,  and  Contents  of  each.  It  became  ne- 
ceffary,  to  have  Recourle  to  that  Inftrument  a- 
gain  :  A  fingle  Glafs,  of  fufficient  Power,  was 
the  mofl:  proper  for  feeing  the  Situation  and  Ar¬ 
rangement  of  the  feveral  Parts,  in  regard  to  one 
another ;  but  when  each  became  the  ObjeCt  of 
Inveftigation  fingly,  a  greater  Power  became  ne- 
cefTary  than  could  be  expeCted  in  a  fingle  Lens, 
and  the  Object  would  be  more  happily  viewed  on 
a  tranfparent  Plane  laid  under  it,  than  in  the 
opake  one  direCtly  oppofite. 

Having  made  a  thin  Plate  of  fine  Glafs,  per¬ 
fectly  clean,  we  continued,  with  great  Caution, 
to  get  a  Quantity  of  the  Contents  of  one  of  our 
Segments  of  an  extreme  Ramification  upon  it* 
loofe  from  the  Body,  in  which  they  were  before 
enclofed.  This  new  ObjeCt  was  obtained,  not 
without  considerable  Difficulty,  by  means  of  a 
fine  CamelVhair  Pencil,  from  the  Cavities  of  fe¬ 
veral  of  the  opened  Branches.  On  directing  the 
Apparatus  towards  it,  we  faw  very  diftinCtly  the 
Male  and  Female  Parts  of  the  Fructification  : 

•  ‘  ’’N's  ' 
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The  Female,  from  their  Size  and  Figure,  were 
unhurt  by  the  Operation  that  had  diflodged  them, 
but  the  more  tender  Structure  of  the  Male  had 
expofed  them  to  fo  much  Danger,  that  few  of 
them  were  entire.  Before  we  proceeded  farther 
in  the  Examination  of  thefe,  we  took  up  one  of 
the  Segments  of  the  Branches,  from  which  they 
had  been  diflodged ;  by  the  Pencil,  and  exami¬ 
ning  its  Surface,  we  found  a  Number  of  regular 
hemifpheric  Cavities,  out  of  each  of  which  one 
of  the  Fruits  had  been  diflodged,  and  in  the  in¬ 
termediate  Series,  many  fhort  and  very  flender 

Pedicles,  which  had  Served  to  Support  the  An¬ 
thers. 

The  Capfules,  we  found  by  this,  had  left  no 
Part  of  their  Apparatus  behind  them,  and  we 
were,  therefore,  Sure  of  feeing  them  perfe6t;  but  it 
was  plainly  otherwife  with  the  Antheras.  When, 
after  this  Examination  of  the  Place  of  their  At¬ 
tachments,  we  turned  our  Eyes  to  the  other  Mi- 
crofcope,  and  viewed  the  Bodies  themfelves ;  we 
found  as  muff  have  been  expe&ed,  the  Capfules 
entire  round,  of  a  pale  yellowifh  Colour,  and 
perfectly  Smooth  and  glofiy  on  the  Surface,  un- 
lefs  where  the  thfte  Apertures  appeared  :  Thefe 
were  regularly  Situated  in  all :  They  were  on  that 
Part  of  the  Capfula  that  was  uppermofl  in  its 
natural  Situation,  while  growing  in  the  Plant, 
and  were  difpofed  in  a  triangular  Figure  ;  each 
was  of  an  oval  Form,  and  the  Deprefllon,  which 
appeared  at  firft  to  be  the  naked,  an  abfolute  A- 
perture,  con fider ably  large  ?  but  the  real  Aper- 

B  b  ture. 
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ture,  which  was  in  the  Centre  of  it,  extreamly 
minute. 

The  Male  Fr  unifications,  or  Anthene,  appear¬ 
ed,  in  general,  loofe  and  diftindt ;  they  were 
wiped  off  their  Pedicles,  as  we  had  feen,  by 
finding  thofe  Pedicles,  or  Stamina  to  ufe  the  Bo¬ 
tanical  Term,  remaining  on  the  Surface  of  the 
Ramification.  But  tho’  this  was  the  Cafe  in  moft, 
it  was  not  fo  in  all.  We  had  fome  entire,  the 
Pedicle  or  Stamen,  taken  off  clean  from  the  Sur¬ 
face  :  Thefe  appeared  tufted,  as  in  their  original 
Situation,  and  let  us  into  the  genuine  Strudture 
of  the  whole.  On  examining  one  of  thefe  per. 
fedt  Male  Fructifications,  we  found  the  Stamen 
very  fhort,  fimple,  and  of  a  cylindric  Figure. 
At  its  Top  Food  no  fmaller  a  Number  than 
eighteen  Antherm,  each  fupported  on  an  incon¬ 
ceivably  minute  Pedicle  of  its  own  :  Thefe  form¬ 
ed  the  Tuft  we  had  at  firil  feen  in  the  natural  Si¬ 
tuation  in  the  Plant ;  and  of  thefe  there  were  now 
a  fufficient  Quantity,  loofe  on  all  Parts  of  the 
Surface  of  the  Glafs,  to  give  an  Opportunity  to 
examine  their  Form. 

Each  Anthera  was  of  an  oblong  Figure,  ob- 
tufe  at  each  End,  and  furrowed  down  the  Middle; 
its  whole  Surface,  befide,  appeared  granulated ; 
and  in  fome  of  the  riper  ones,  we  could  diftin- 
guifii  a  Kind  of  Opening  in  the  Depth  of  the 
Furrow,  at  that  End  which  was  fartheft  from  the 
Pedicle.  This  was  all  that  appeared,  on  the 
Examination  of  them,  on  the  dry  Surface  of  the 
Glafs  ;  but  there  remained  a  Trial,  under  which, 

^  much 


Natural  Tlijlory  and  Philofophy .  371 

imich  more  was  to  be  expeded.  It  is  the  Nature 
of  many  of  the  Antherae,  even  of  the  Land-plants, 
as  well  as  of  the  Farina  of  almoft  all,  to  burft 
on  the  being  immerfed  in  Water  :  There  was 
much  greater  Reafon  to  exped  fuch  a  Change  in 
thefe  Globules,  taken  from  a  Plant,  whofe  con- 
Rant  Refidence  is  under  Water,  and  whofe  Pro¬ 
pagation  muff  be  carried  on  in  that  Medium. 

We  poured  a  Drop  of  Water  on  the  Part  of 
the  Plate  of  Glafs,  on  which  the  Objeds  lay ; 
and  even,  before  we  could  diredt  our  Eyes  to  the 
Microfcope,  a  ftrange  Change  was  made  :  On 
looking  upon  the  Drop  of  Water,  thus  let  loofe 
upon  the  Globules,  all  was  in  a  State  of  Confufton, 
no  part  of  the  Fluid  was  at  reft  :  but  Streams  of 
a  fine  fubtile  Matter  were  diftufmg  themfelves 
every  Way,  and  from  all  Parts  at  once.  This 
Sort  of  Confufion  very  frequently  attends  the 
viewing  too  large  a  Quantity  of  the  Objed  at 
once  •,  and  that  was  the  whole  Source  of  it  here. 
The  dry  State,  in  which  thefe  Bodies  had  lain  for 
fome  Minutes,  and  which  is  quite  unnatural  to 
them,  htd  fo  altered  their  Texture,  that  they 
v/ere  all  burfting  at  once,  on  the  frefn  Applica¬ 
tion  of  Water.  On  tracing  the  fpreading  of 
the  Drop  at  one  Side,  we  had  an  Opportunity  of 
feeing  the  Procefs  with  more  Regularity.  There 
lay  in  the  Way  of  this  fpreading  Stream  two  or 
three  loofe  Antherse,  and  as  many  of  the  Cap- 
fules.  On  its  reaching  the  firft  of  the  Capfules, 
which  was  the  neareft  Objed,  the  Body  burft,  at 
the  Inftant  of  the  Contad,  in  an  irregular  Man- 
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ner,  and  threw  out  a  great  Quantity  of  Seeds* 
Thefe  were  of  a  cordated  or  heartlike  Shape,  and 
flat,  and  their  Colour  a  pale  whitifh  brown* 
Their  Thinnefs,  as  well  as  Minutenefs,  one  would 
have  imagined  would  have  carried  them  on  the 
Xnftant  to  the  Surface ;  but  inftead  of  this,  they 
all  funk  precipitately  to  the  Bottom  ;  and  before 
they  had  been  there  half  a  Minute,  we  could  fee 
each  furrounded  with  a  Cake  of  Jelly,  fixing  it 
down  to  the  Plane  of  Glafs. 

This  is  eafily  conceived,  in  Confequence  of 
what  we  know,  in  regard  to  fome  of  the  Seeds  of 
the  larger  Plants ;  but  the  Ufe  of  it  is  no  where 
fo  obvious  as  in  this.  There  are  many  of  the 
larger  Seeds,  which  have  a  Quality  of  rendering 
Water  mucilaginous :  Thefe,  on  dropping  a 
Angle  Seed  into  the  Water,  or  holding  it  in  die 
Mouth  but  a  Moment,  when  examined  after¬ 
wards,  are  found  furrounded  with  a  fine  Mafs  of 
Jelly  ♦,  that  is,  they  have  retained  a  little  of  the 
Fluid  about  their  Surface,  and  have  converted 
that  minute  Portion,  on  the  Inftant,  into  a 

Jelly- 

This  may  be  of  Ufe  to  fome  of  the  lighter 
Seeds  of  larger  Plants,  in  fixing  them  imme- 
diately  to  the  Earth,  by  means  of  the  Dews,  till 
they  ftrike  Root,  and  are  fafe  from  being  blown 
away  by  the  Winds  ;  but  in  the  Sea-plants,  it  is 
more  obvioufiy  neceflary:  In  thefe,  it  ferves  to 
fallen  them  to  the  Stone,  the  Shell  or  whatever 
other  folid  Body  they  fail  upon  \  and  without  it, 

they 
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they  muft  be  inftantly  wafhed  off  by  the  Motion 
of  the  Water. 

While  we  were  examining  thefe  Seeds,  and  the 
Manner  of  their  being  retained  in  their  Place, 
the  Drop  fpread  itfelr  to  one  of  the  Antherae. 
By  that  Time  this  was  half  covered,  it  burft 
open  with  great  Violence,  and  all  the  Fluid  was 
abforbed  by  the  fine  Matter,  which  made  its  Way 
from  it  in  Form  of  Smoak, 

When  all  was  quiet  again,  we  could  fee  that 
the  Antherae  had  burft  regularly  along  the  Fur¬ 
row  in  its  Middle;  but  tho5  the  magnifying 
Power,  now  ufed,  was  fufficient  to  fee  the  Mafs 
of  Powder  difcharged  from  this  Fifiure,  as  it 
diffufed  itfelf  in  Water,  in  Form  of  Smoak,  it 
was  not  enough  to  diftinguifii  the  feparate  Par" 
tides :  When  the  Liquor  cleared  up  again,  it 
appeared  as  if,  whatever  rendered  it  obfcure,  was 
melted  away  in  it,  for  there  v/as  nothing  to  be 
diflinguifhed  but  the  burft  Anthera,  and  feme 
of  the  Seeds  that  had  fpread  themfelves  fo  far. 

On  adapting  a  larger  magnifying  Power,  we 
diftinguifhed,  that  all  the  Matter  remained  in  its 
own  Form,  tho’  the  Particles  of  it  were  too  mi¬ 
nute  for  the  Apparatus,  which  had  fhewn  the 
Seeds  :  We  now  faw  the  whole  Surface  of  the 
Glafs  to  fome  Diftance  about  the  Anthers,  fpread 
over  with  little  round  Bodies,  almoft  contiguous 
to  one  another  :  Thefe  were  the  Granules,  which 
had  been  difcharged  by  the  Antherae;  and  while 
our  Eyes  were  upon  them,  we  could  fee  Multi¬ 
tudes  of  them  burfting  again  in  their  Turn,  and 
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throwing  out  their  minute  Portions  of  an  incon¬ 
ceivably  fine  Matter. 

The  whole  of  the  Fructification  had  now  been 
diftindly  feen,  and  appeared  not  only  analogous 
to  that  of  many  other  of  the  Sea-plants,  as  well 
as  of  thofe  called  the  lefs  perfed  of  the  Land 
ones,  but  contrived  and  conduded  in  fuch  a 
Manner,  that  it  is  impoffible  it  fhould  fail  of  fuc- 
ceeding  againft  all  Difadvantages,  and  creating  a 
Wonder,  that  the  whole  Surface  of  the  Bottom 
is  not  over-run  with  this  Single  Species.  We  are 
not  to  fuppofe,  that  every  one  of  the  Seeds  of 
this  Plant,  which  is  wafhed  off  from  the  Stone 
or  Shell,  on  which  it  falls,  is  loft:  The  fame 
Motion  of  the  Water  that  wafhed  it  off  from 
one,  will  wafh  it  on  another,  where  it  will  equally 
flick,  and  as  eafily  produce  its  Species.  The 
moft  probable  Conjedure,  to  account  for  the 
fmall  Number  of  thefe  Plants  that  are  produced, 
in  Proportion  to  the  Number  of  Seeds  dropped 
by  each,  is,  that  thofe  Seeds  are  the  Food  of 
Animalcules  of  one  Kind  or  other,  Millions  of 
which  are  found  on  every  thing  in  the  Sea^  and 
that  ?tis  thus  they  are  fupplied  writh  Food,  and 
the  abundant  Encreafe  pf  the  fingle  Species  of 
Plant  prevented. 

What  is  moft  lingular  in  the  Frudification  and 
Propagation  of  this  Plant,  is,  the  dropping  off 
of  the  Ramifications  at  the  Joint,  juft  below 
where  the  Seeds  lie  :  This,  fo  far  as  I  know,  is 
peculiar  to  this  fingle  Plant,  and  is  a  Provifion, 
|t  once,  ufeful  in  the  moft  eminent  Degree,  and 
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furprifing.  I  am  to  add,  that  the  Infedis,  with-* 
out  the  Subftance  of  the  Plant,  are  not  the  only 
Devourers  of  its  abundant  Produce  of  Seeds : 
The  Diffedtions  of  the  various  Parts  of  the  Ra¬ 
mifications  afforded  very  early  Proofs  of  its  Ca¬ 
vities  not  being  uninhabited.  Infedis,  of  a  fufR- 
ciently  fingular  Appearance,  difclofed  themfelves 
in  the  opening  thofe  Retreats.  But,  not  to  con- 
fufe  the  Account,  I  have  Ruck  intirely  to  the 
botanical  Difcoveries  in  this  Effay,  and  referved 
the  Examination  of  the  Animal  Inhabitants  for 
the  fucceeding. 
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ESSAY  XVII. 

On  the  Form  and  Structure  of  an  Animalcule 
inhabiting  the  Sea-plant  dfcribed  in  the 
preceding  EJJay. 

IN  many  of  the  Submarine  Plants,  which  have 
been  the  Subjects  of  the  preceding  E flays,  it 
has  been  impoflible  to  mifs  of  feeing  the  Animal¬ 
cules  which  inhabited  them,  under  one  or  other 
Situation  difclofing  themfelves  from  fome  Part 
of  the  Plant.  In  the  Vegetable  which  has  af¬ 
forded  the  Subject  for  the  laft  EfTay,  it  is  other- 
wife.  I  am  apt  to  believe,  that  all  the  Sea- plants 
which  have  Cavities  naturally  in  them,  have 
thofe  Cavities  generally  inhabited  by  one  or  other 
of  the  Animalcules  of  the  Sea ;  and  that,  as  all 
the  little  Hollows  we  fee  about  Stones  and  Shells 
are  fubjedl  to  the  fame  Fate,  thefe  have  it  in  a 
fuperior  Degree,  as  they  are  better  fitted  for  it, 
as  they  are  more  regular,  and  afford  better  Secu¬ 
rity  to  the  Creatures.  The  Species  lafl  deferibed 
is  one  of  thofe  that  have  fufficient  natural  Hol¬ 
lows,  and  they  are  always  fufficiently  peopled 
with  Inhabitants  ;  but  as  the  Generality  of  thefe 
Creatures  find  only  a  foft  Lodging  and  Covert 
within  the  Plant,  and  are  forced  to  hunt  for  their 
Food  without,  and  are  confequently  to  be  feen 
on  many  Occafions,  Nature  has,  on  the  contrary, 
provided  Food  for  this  Creature  within,  and 

given 
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given  it  Lodgment  and  Support  in  the  fame 
Place  :  It  is  therefore  under  no  Neceffity  of  pro¬ 
truding  any  Part  of  its  Form  out  of  the  Cell ; 
nor  indeed  does  it  appear,  fo  far  as  I  have  obferv- 
ed,  at  all  voluntarily  under  any  Circumftances. 

The  repeated  Opportunities  I  had  found  of 
feeing  the  Animal  Inhabitants  of  the  Corallines, 
and  other  Plants,  thruft  themfelves  out  of  their 
appropriated  Cavities,  and  vibrate  their  Arms  or 
other  Limbs  about,  in  the  Expanfe  of  the  Fluid, 
in  Search  of  Food,  made  me  watch  this  Plant 
very  narrowly,  in  Expectation  of  feeing  fome 
fuch  Appearance,  from  the  open  Extremities  of 
its  Ramifications,  I  had  found  my  Expectations 
fruftrated  in.  this,  and  had  begun  to  look  upon  it 
as  a  Singularity  in  the  Oeconomy  of  Nature,  that 
fuch  a  Number  of  Cells,  very  well  calculated  for 
the  Abode  of  thefe  minute  Creatures,  fhould  be 
deftitute  of  them ;  when  the  cutting  open  the 
Branches,  in  Search  of  the  Fructifications,  dis¬ 
covered  not  thofe  only,  but  what  I  had  very  little 
expected.  Animalcules  as  numerous  as  they  are 
ip  mot  of  the  other  Sea-plants,  and  of  a  Kind 
wholly  different  from  thofe  found  in  them  all. 

Moft  of  the  Animalcule  Kinds  are  carnivorous, 
if  the  Exprefiion  may  be  allowed  ;  or  are  Crea¬ 
tures  of  Prey,  feeding  indifcriminately  on  all  that 
are  of  a  fmaller  Size  than  themfelves.  This  lin¬ 
gular  Creature,  on  the  contrary,  is  truly  of  the 
Nature  of  thofe  Animals  that  feed  on  Vegetables; 
and  the  Fruits  of  the  Plant,  whofe  Cavities  it 
inhabits,  are  its  Prey.  1  had  doubted  whether 

the 
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the  Hollows  in  the  Fibres,  which  conftitute  that 
lingular  Plant,  were  continued  or  interrupted  \ 
but  the  Progrefs  of  this  Creature  feems  to  fhew, 
that  they  are  continued  :  And,  indeed,  itsCourfe 
has  done  more  toward  letting  me  into  the  true 
Structure  of  the  Plant,  in  this  Particular,  than 
all  that  my  clofeft  Inveftigations  otherwife  could. 
When  I  had  made  myfelf  acquainted  with  its 
Form,  I  could  trace  its  Entrance  into  the  Plant ; 
and  have  often  wondered  how  it  happened,  that 
I  did  not  firft  difcover  the  Creature  on  the  Matter 
on  which  it  grew,  where  it  is  in  fufficient  Plenty ; 
though  its  Minutenefs  had  perfectly  fcreened  it 
from  me  there,  till  it  had  been  feen  in  the  Hol¬ 
lows  of  the  Branches. 

I  have  obferved,  that  this  Vegetable  confifts 
of  a  Bafe,  or  flat  and  expanded  Cruft,  from  the 
Centre  of  which  the  Stem  arifes.  This  Cruft, 
as  well  as  the  Stem  and  the  Branches,  is  com- 
pofed  of  Fibrills,  directed  in  a  tortuous  Manner, 
obliquely  upwards,  and  all  open  at  the  Ends. 
Tho5  my  clofeft  Examination,  before  I  had  dis¬ 
covered  thefe  Animalcules  in  a  Section  of  the 
Plant,  could  never  fee  one,  or  any  Part  of  one, 
thrufting  out  its  Head  at  the  Apertures  of  the 
Body  or  Branches ;  yet,  when  I  had  once  feen  it, 
I  could  almoft  at  any  time  diftinguilh  feveral  on 
|he  Cruft,  tho’  never  on  any  other  Part,  crawling 
up  the  Fibrills  ;  and  tho?  not  protruding  their 
Heads  put  pf,  yet;  thrufting  them  into  the  Aper-. 
ttUES,  % 


Natural  Hijlory  and  Philofophy .  379 

It  would  not  be  eafy  for  a  young  Inveftigator 
of  thefe  Subjects,  even  when  let  thus  far  into  the 
Hiftory  of  the  Creature,  to  underftand  its  draw¬ 
ing  itfelf  in,  or  its  thrufting  its  Head  out  of  the 
Extremities  of  thefe  Fibrils  ;  but  that  is  owing 
to  a  Singularity  in  the  Structure  of  the  Creature, 
which  will  be  explained  in  its  Defcription,  its 
hinder  Part  being  furnifhed  with  a  more  confpi- 
cuqus  Apparatus  than  its  anterior.  All  that  is 
to  be  faid  in  this  Place  is,  that  as  the  Creature’s 
Food,  and  principal  Flabitation,  is  in  the  extreme 
Ramifications  of  the  Top  of  the  Plant,  and  its 
Place  of  Entrance  at  the  very  Bottom  ,  that  the 
Cavities  are  evidently  continued  throughout ; 
and  that,  as  it  enters  at  the  Surface  of  the  Cruft, 
there  muft  be  a  Communication  alfo  between 
that  and  the  Body  of  the  Plant. 

The  Animalcules,  as  they  wandered  about  the 
Surface  of  the  Bottom  of  the  Veftel,  on  which 
the  feveral  Plants  of  this  Species  grew,  feemed 
in  Search  only  of  feme  of  them,  The  Inftant 
they  came  in  Conrad:  with  a  Cruft  of  any  one, 
they  afeended  the  firft  Ramification  that  came  in 
their  Way,  and,  as  foon  as  they  had  got  at  its 
Summit,  plunged  themfelves  into  its  Cavity, 
and  were  no  more  feen,  I  never  faw  one  of  thefe 
Creatures  making  its  Way  out  of  the  Plant,  at 
any  Part,  nor  ever  once  faw  one  of  them  enter¬ 
ing  any  where,  but  at  the  Bafe,  This  may  be 
eafily  enough  accounted  for,  by  that  being  the 
firft  Part  they  muft  arrive  at,  and  by  their  Eager- 
$efs  to  get  into  the  firft  Cavity  that  offers  $  bur 
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as  they  are  found  in  all  Parts  of  the  Plant,  and 
enter  only  at  this,  it  is  plain,  that  there  mult  be 
a  Communication  between  thefe  which  feem  the 
feparate  Fibrils  of  the  Cruft,  and  thofe  of  the 
Body  of  the  Vegetable. 

Having  underftood  thus  much  of  the  Manners 
and  Oeconomy  of  this  Creature,  it  may  be  time 
to  fpeak  of  its  Form.  In  the  very  firfl  Opera¬ 
tion  of  cutting  the  Ramifications  acrofs,  befide 
the  Fruits  which  made  their  Way  out  of  the 
feparated  Segments,  many  of  thefe  Animalcules 
were  alfo  turned  adrift  by  the  fame  violent  Means, 
that  would  otherwife  have  remained  there  as  long 
as  the  Fruits  themfelves.  In  the  fubfequent  lon¬ 
gitudinal  Sections  of  fom6  of  the  extreme 
Branches,  I  had  alfo  an  Opportunity  of  feeing 
them  alive,  and  feeding.  Before  I  could  well 
tinderftand  the  Manner  of  their  doing  this,  it 
was  necefiary  to  examine  their  Form.  Some  of 
thofe  which  had  accidentally  difeharged  them¬ 
felves  at  the  tranfverfe  Sections,  might  have 
ferved  for  this  Examination ;  but  the  Number  of 
thofe  fwept  out,  together  with  the  Fruits  and 
Antherse  from  one  of  the  longitudinal  ones, 
gave  more  Variety  and  Choice.  We  feledted  a 
Drop  of  the  cleared:  Part  of  the  Water,  in  which 
there  were  feveral  of  thefe,  procured  by  a  fub- 
fequent  Operation  of  that  Kind ;  and,  adapting 
a  proper  Apparatus,  the  double  Microfcope  gave 
us  a  fine  View  of  them.  They  were  in  Motion, 
and  feemed  uneafy  at  having  been  forced  out  of 
their  Habitation  ;  We  Tingled  out  one  of  the 

faireft. 
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faireft,  and,  confining  our  Obfervations  to  that, 
had  an  Opportunity,  under  its  various  Contor¬ 
tions  and  Convolutions,  to  fee  its  whole  Manner 
of  moving,  as  well  as  perfectly  to  underftand  its 
Form.  It  was  of  an  oblong  Figure,  fmalleft  at 
the  Head,  and  all  the  Way  larger  to  the  oppo- 
lite  Extremity.  The  general  Colour  was  a  pale 
pearley  Blue  ;  but  the  Body  was  divided  into  a 
great  Number  of  Rings,  in  the  Manner  of  the 
Generality  of  the  In  fed  Kind ;  and  the  annular 
Cordages,  for  fuch  they  feemed  which  divided 
the  Rings,  were  of  a  high  and  elegant  Scarlet. 
This  gave  a  glaring  and  beautiful  Variegation  to 
the  Body ;  nor  was  this  all  the  Beauty  that  the 
aflilted  Eye  difcovered  in  it :  The  Head  was  ter¬ 
minated  by  a  Weapon  of  the  Figure  of  a  Reaper’s 
Sickle,  hooked,  fharp-pointed,  thick  and  even 
at  the  Back,  and  ferrated  on  the  anterior  or 
inner  Edge,  and  throughout  of  a  deep,  glofly, 
black  Colour,  and  a  horney  Appearance.  From 
the  truncated  Extremity  there  ilfued,  as  it  ap¬ 
peared  at  firft  Sight,  a  large  conic  Body  of  the 
fame  Colour  with  the  Cartilages  of  the  Body ; 
but  as  this  was  afterwards  expanded,  we  difco¬ 
vered  it  to  be  no  more  than  a  Tuft  of  Flairs, 
confifling  of  an  almofi:  innumerable  Multitude, 
and  thofe  of  a  very  pale  defh  Colour  when  fepa- 
rated,  tho’  they  appeared  of  that  high  Scarlet 
while  in  the  Clufter. 

It  was  not  fo  eafy  to  get  a  View  of  the  Belly, 
or  under  Part  of  the  Animal,  as  of  the  Back ; 

but,  after  fome  fruitlefs  Attempts,  we  fucceeded. 

We 
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We  found,  that  immediately  under  the  Bafe  of 
the  Sickle-like  Weapon  at  the  Head,  there 
opened  a  large  tranfverfe  Mouth,  both  Jaws  of 
which  were  moveable  and  that  the  whole  Sur¬ 
face  of  the  Belly  was  rough  like  a  File,  or  co¬ 
vered  with  iliort  pointed  Eminences,  the  Points 
of  them  all  directed  backwards.  We  were  at 
the  Pains  of  adapting  a  larger  magnifying  Power 
immediately  after  this,  to  examine  whether  the 
Surface  of  the  Back  were  not  covered  with  the 
fame  kind  of  pointed  Eminences  •,  but  we  found, 
that,  on  the  ftriCteft  Examination,  it  was  per¬ 
fectly  fmooth.  Having  feen  thus  much  of  the 
Form  and  Structure  of  the  Animal,  we  were  in 
a  Condition  to  underfkmd  its  Manner  of  feeding*, 
and  not  only  this,  but  its  very  Motion  along  the 
Cavity  of  the  Plant  afforded  fonlething  very  fin^ 
gular  in  the  Obfervation. 

As  the  Body  of  this  Animalcule  bears  no  Pro¬ 
portion  to  the  Diameter  of  the  Cavity,  fmall  as 
that  is,  in  the  Ramification  of  the  Plant,  we  foon 
found  that  the  pointed  Protuberances  of  the 
Belly  were  very  neceffary,  but  that  the  fame  Ap¬ 
paratus  on  the  Back  could  have  been  of  no  Ser¬ 
vice.  As  the  Motion  of  the  Creature  is  intended 
to  be  almoft  continually  upwards,  it  requires 
feme  Apparatus  to  climb  *,  and  not  only  that,  but 
fome  Contrivance  to  keep  it  firm  in  a  declining 
Tube,  while  it  is  eating.  Had  its  Body  been 
large  enough  to  come  all  round,  in  ContaCt  with 
the  Sides  of  that  Cavity,  a  Series  of  Points  all 
round  it,  like  thofe  of  the  Belly,  would  very 

happily 
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happily  have  prevented  its  flipping  down  ;  but  as 
that  was  not  the  Cafe,  Nature  has  made  a  Pro- 
vifion  for  its  Safety  in  that  fmgular  Brufh  of 
Hairs  at  its  Tail*  The  Manner  of  its  moving;  is 

O 

this :  It  protrudes  the  Head  to  its  utmofi: 
Length,  and  (trikes  the  fharp  Point  of  the  Wea¬ 
pon,  by  which  it  is  terminated,  into  the  Side  of 
the  Cavity :  This  holds  fufficiently  fait,  and  it 
draws  up  the  whole  Body  after  it.  The  Points 
of  the  Belly  then  preferve  it  from  (lipping  down 
again,  while  it  repeats  the  Elongation  of  the 
Head,  and  -the  fixing  of  the  Point,  kill  the  draw¬ 
ing  up  of  the  Body  again.  This  fufficiently 
ferves  the  Purpofe  of  its  moving  1  but  that  is 
not  all  that  is  required  :  It  is  to  feed  as  well  as  to 
diange  Place  ;  and  in  feeding  it  would  be  liable 
to  (lip  down  continually,  thro5  the  Motions  of 
Deglutition,  and  Elevations  of  at  lead  the  ante¬ 
rior  Part  of  the  Body,  if  there  were  not  fome 
farther  Provifion.  We  had  obferved  the  con¬ 
tinued  Motion  up  the  Side  of  one  of  the  longi¬ 
tudinal  Sefilions  of  the  Ramifications,  in  which 
we  had  three  or  four  of  them  now  in  View  at 
once,  before  the  fingle  Magnifier  of  the  Micro- 
fcope  for  opake  Objects ;  and  it  was  continued 
with  oreat  Eafe  and  Compofure.  When  we  had 
fully  examined  the  Form  and  Strudure  of  the 
Creature,  before  the  double  Microfcope,  we  had 


made  this  Change  in  the  Apparatus,  for  the  fake 
of  feeing  the  life  it  made  of  its  feveral  Parts,  as 
well  in  its  Motions  as  in  feeding  \  and  we  fuc- 
ceeded  very  happily. 


The 
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The  continued  Courfe  of  one  of  them,  which 
we  had  rendered  more  difficult  than  it  is  in  Na¬ 
ture,  by  placing  the  Ramification  in  a  perpendi¬ 
cular  inftead  of  an  oblique  Dire&ion,  at  length 
Ted  it  to  the  Place  where  the  feveral  Series  of  the 
Fructifications  grew.  As  its  Motion  was  from 
below,  and  the  Series  of  Fruits  is  always  placed 
under  that,  of  the  Antherse,  it  firft  came  in  Con¬ 
tact  with  one  of  thefe.  We  now  faw  that  the  ffiarp 
Inftrument  at  the  Head  had  a  farther  Ufe,  befide 
that  of  affifting  it  in  its  Motion :  It  raifed  and 
drew  back  the  whole  anterior  Part  of  the  Body ; 
and  in  ftriking  it  forward  again,  plunged  the  In¬ 
ftrument  deep  into  the  Body  of  one  of  the  Fruits. 
In  an  Inftant  we  faw  the  Creature  draw  back  its 
Head  again  :  This  Motion  pujled  downwards  the 
Inftrument  now  immerfed  in  the  Body  of  the 
Capfula,  and  cut  it  quite  thro* ;  and  the  Seeds 
burft  out  in  vaft  Quantities  at  the  Wound,  and 
the  Creature  prepared  to  feed  on  them. 

The  firft  Requifite  toward  this,  was  the  keep¬ 
ing  its  Body  firmly  in  its  Place,  without  danger 
of  its  flipping  down,  and  thus  lofing  the  Food. 
We  could  fee  this  but  jmperfeClly  done,  as  the 
Creature  was  not  now  in  a  whole  Tube,  but  only 
in  a  Segment  of  one  :  The  Means  however  were 
evident.  The  Pencil  of  Hairs-at  the  Tail  was  ex¬ 
panded  to  fuch  a  Diameter  as  would  have  totally 
filled  up  the  Cavity,  and  rendered  it  impoffible 
for  any  Force,  lefs  than  what  would  deftroy  its 
Forqi,  to  carry  it  downward  out  of  its  Place. 

The 
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The  Creature  perceived  the  Want  of  the  other 
half  of  the  Tube/  it  expanded  the  Hairs  to  their 
utmoftj  and  kept  them  in  a  ftrait  Pofition  feme 
time ;  at  length,  as  if  defpairing  of  what  it 
hoped  to  find,  it  applied  its  Belly  very  clofely  to 
the  Surface,  and  fed  probably  more  flowly,  but 
in  as  much  Security,  as  if  the  Tube  had  been  en¬ 
tire,  and  the  Pencil  at  the  Tail  in  full  Force  for 
the  preferving  it. 

The  Inflrument  at  the  Head  was  of  no  Ufe 
at  all  in  the  feeding,  the  Mouth  received  the 
Seeds  as  they  rolled  down  upon  it,  and  either 
fwallowed  them  whole,  or  itfelf  ground  them  to 
Pieces*,  for  the  Weapon,  that  had  torn  open  the 
Capfule,  was  never  employed  to  break  them  : 
When  they  were  all  eaten  or  had  fliped  down, 
for  many  did  fo  while  the  Creature  made  no  At¬ 
tempts  to  recover  them,  it  began  its  Motions 
upright  again,  never  turning  its  Head  to  either 
Side,  tho*  both  on  the  right  and  left  there  were 
more  of  the  Fruits.  It  continued  its  Courfe 
thro’  the  tufted  Chillers  of  the  Antherae,  which 
were  placed  over  this  Series  of  the  Fruit,  without 
meddling  with  any  of  them  *,  but  as  foon  as  it 
arrived  at  the  next  Series  of  Fruit,  it  tore  open 
the  firft  that  came  into  its  Way  and  fed  on  its 
Contents  in  the  fame  Manner  as  on  thofe  of  the 

9 

former. 
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ESSAY  XVIII. 

On  the  Structure  and  Fructification  of  a 

minute  Plant . 

rip H  E  laft  Year  has  afforded  Pomegranates  in 
JL  greater  Perfection  than  they  have  been 
known.  They  are  a  Fruit  that  keep  a  long 
Time,  and  become  mellow  after  they  have 
been  taken  from  the  Tree  *,  but,  in  order  to  their 
preferving  themfelves  in  Perfection,  it  is  neceiTary 
that  the  hard,  and  almofc  woody  Shell,  which 
Nature  has  given  them,  be  preferved  entire  :  On 
opening  feveral  of  the  fined  I  have  feen,  we  ac¬ 
cidentally  met  with  one  that,  from  fome  Acci¬ 
dent  in  the  Carriage,  had  got  a  Depreffion  or 
Dent  in  the  Shell  toward  the  upper  Part,  and  a 
Crack  open  a  little  Way  acrofs  the  Middle  of 
the  Depreffion.  This  was  the  only  one  that 
fhewed  any  Sign  of  Decay. 

The  Air  is  the  great  Source  of  DeftruCtion  to 
Bodies,  whether  of  the  Animal  or  Vegetable 
Kingdoms  :  but  }tis  not  always  that  we  under- 
ftand,  by  what  Means  or  in  what  Manner,  that 
is  performed.  What  we  term  DeftruCtion  and 
Decay  of  one  Thing,  is  often  the  Production 
and  ripening  of  a  Multitude  of  others  :  This 
was  the  Cafe  in  the  prefent  Accident,  and  what 
we  accufed  as  the  Decay  of  a  fingle  Fruit,  was 
the  Accretion  or  Perfection  of  a  Multitude  of 

ele- 
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elegant  Plants.  Wherever  the  Air  is  admitted, 
a  thoufand  different  Things  find  their  Way  with 
it,  and  that  which  we  attribute  to  the  Effects  of 
that  Fluid,  is,  in  general,  to  be  given  to  the 
Multitudes  of  Bodies  which  it  is  fraught  with, 
and  to  a  Multitude  of  others  that  make  their 
Way  in  with  it.  Redi  obferved,  thatFlefh,  pre¬ 
ferred  from  the  Accefs  of  Flies,  would  breed  no 
Maggots ;  and  ’tis  as  con  if  ant  an  Obfervation, 
that  vegetable  Subfiances  will  keep  a  long  Time, 
in  whatevere  State  they  are,  if  the  Air  be  fhut 
out  *,  but,  that  as  foon  as  it  is  admitted,  they 
alfo  produce  or  afford  their  feveral  Kinds,  whe¬ 
ther  of  animal  or  of  minuter  vegetable  Inhabi¬ 
tants.  In  the  firfl  of  thefe  Cafes,  the  Parent- 
flies  make  their  Way  to  the  expofed  Flefh,  and 
depofite  their  Eggs,  for  the  Produce  of  a  new 
Offspring :  In  the  other,  Multitudes  of  the  Seeds 
of  minute  Plants,  and  Ovula  of  Animals,  are 
floating  in  the  Air,  and  getting  in  wherever  it 
does*,  they  find  the  Place  proper  for  Vegetation 
and  Accretion,  and  they  burfl  their  Enclofures, 
and  attain  their  Growth  as  regularly  as  the  Seeds 
of  Plants  depofited  in  the  Earth,  or  the  Eggs  of 
the  larger  Animals  in  the  Nefl. 

Thus  much  may  ferve,  in  general,  as  an  Ex¬ 
plication  of  the  Appearance  of  minute  Animals, 
and  as  minute  vegetable  Bodies  fo  frequently,  in¬ 
deed,  fo  univerfally,  feen  on  and  in  decaying 
Subfiances :  And  the  prefent  Inflance  adds  its 
Part  to  the  Elucidation.  I  have  observed,  that 
of  all  the  Pomegranates,  which  had  the  outer 
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Shell  entire,  the  inner  pulpy  Mater  was  alfo  in 
Perfection  :  In  this  only  one,  which  had  a  Crack* 
and  that  fo  minute  a  one,  that  it  was  fcarce  per¬ 
ceptible  to  the  Eye,  the  Part  of  Fruit  neareft 
that  Fiffure  was  in  a  State  of  Decay :  The  Sur¬ 
face  of  the  Pulp,  as  well  as  the  Seeds,  was 
mouldv. 

What  would  have  been  thrown  away  on  ano¬ 
ther  Occafion,  as  the  Company  where  the  Fruit 
was  cut,  were  all  of  an  inquifitive  Turn,  was 
preferved  as  the  moil:  valuable  Part  of  it :  We  do 
not  attend  to  it  in  general,  but  what  we  call 
Mouldinefs  mu  ft  be  fomething  not  mere  Foul" 
nefs  or  excrementitious  Matter.  The  curious 
People  of  the  laft  Age  or  two  have  lhewed,  that 
what  is  thus  called  in  general,  is  a  Plant  5  but 
this  Angular  Inftance,  as  it  was  on  a  Subjedf  not 
examined  before  on  fuch  an  Occafion,  fo  it  af¬ 
forded  a  Species  of  Plant,  infinitely  more  ele¬ 
gant  than  any  that  has  been  defcribed. 

We  have  been  ufed,  tho’  with  no  Sort  of  Pro-* 
priety,  to  call  all  the  minute  Vegetables,  pro¬ 
duced  in  this  Manner,  by  the  Name  of  Fungus’s. 
This  is  a  Plant  wholly  different,  in  its  Form 
and  Structure,  from  all  thofe  ufually  known  !' 
by  that  Name ;  and  is,  indeed,  a  Vegetable  fui 
generis ,  of  a  Kind  different  from  all  that  have  , 
been  defcribed.  It  is  ftrange,  that  we  fhould 
meet  with  this  no  where,  but  on  this  lingular  Oc- 
cafion  ;  the  Seeds  of  it  muff  undoubtedly  be 
floating  about  in  the  Air ;  they  muft  be  minute 
enough  to  enter  with  it  at  that  Crack  ;  and  it  is  { 

very  ^ 
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very  lingular,  that,  among  the  Multiplicity  and 
in  the  Variety  of  Bodies  on  which  they  mu  ft  fall, 
only  the  decaying  State  of  this  foreign  Fruit 
IJiould  afford  a  Subftance,  on  which  they  could 
(hoot  and  arrive  at  Perfection. 

The  whole  Surface  of  the  pulpy  Matter,  un¬ 
der  the  Depreftion  and  all  about  the  fame  Part, 
was  covered  with  what  appeared  to  the  unaffifted 
Eye,  a  Quantity  of  looie  Filaments  of  a  bluifh 
white  Colour,  and  of  a  fo ft  and  tender  Structure. 
Their  very  Surface  did  not  feem  even  or  conti¬ 
nuous,  but  irregular  or  cavernous  *,  and  their 

Points  were  inconceivably  fine.  As  there  was  no 
judging  of  the  Period  in  regard  to  Ripenefs,  at 
which  thefe  now  were,  it  was  thought  advifeable 
to  fpread  out  a  Quantity  of  the  Pulp  of  the 
Fruit,  about  the  Place  where  the  Mouldinefs  ap¬ 
peared,  upon  a  Saucer  :  The  Seeds  were  fpread 
at  a  Diftance  from  one  another,  furrounded  with 
their  Pulp,  and  many  of  them  with  the  Vege¬ 
table  alfo;  and  the  whole  was  fet  in  a  damp  Place. 
We  well  knew  the  quick  Growth  and  Propaga¬ 
tion  of  the  Plants  of  this  minute  Kind,  and  were 
fenfible  what  we  had  to  expect  from  this  Prepa¬ 
ration.  Our  Opinions  did  not  deceive  us ;  we 
found,  at  the  End  of  four  and  twenty  Hours,  a 
Succefllon  of  new  Plants  of  the  fame  Kind  with 
the  old,  covering  the  Seeds  that  had  been  per¬ 
fectly  free  from  them  when  taken  out  of  the 
Shell,  and  had  thus  an  Opportunity  of  examin¬ 
ing  perfect  Plants,  inftead  of  injured  and  decay¬ 
ing  ones, 

Cc  3  Tkc 
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The  Microfcope  for  opake  Objedts,  is  the 
proper  Apparatus  for  examining  Bodies  of  this 
Kind  :  A  Tingle  Magnifier  is  of  fufficient  Power, 
and  we  no  Way  fee  Objedts  To  diftinct,  as  thro9 
only  a  Tingle  Lens.  We  took  up  a  Seed  of 
the  Fruit,  covered  with  the  Toft  Pulp,  and-  the 
whole  Surface,  except  where  it  had  touched  the 
Thing  on  which  it  lay,  covered  alfo  with  the 
Plant,  that  was  to  be  the  Subjedt  of  our  Obfer- 
vation  :  The  Forceps  of  the  Apparatus  very 
conveniently  held  this,  and  we  had  an  Opportu¬ 
nity  of  Teeing  the  whole  in  a  very  diftindt  Man¬ 
ner. 

It  was  not  a  fingle  Plant  that  overTpread  the 
Surface  of  this  whole  Seed  ;  there  were  feveral 
diftindl  Vegetations,  each  of  them  ramofe,  and 
all  of  the  fame  Figure  and  Magnitude.  We 
Tingled  out  one  of  thefe  for  the  immediate  Qbjedl 
of  Obfervation,  and,  without  Difficulty,  traced 
it  from  its  Bafe  to  the  very  Extremities  of  its 
feverai  Ramifications. 

The  Stem  is  fingle,  and  rifes,  without  any 
Cruft  for  its  Bafe,  immediately  from  the  Surface 
of  the  pulpy  Matter  fpread  over  the  Seed  :  It  was, 
in  this  Place,  confiderably  thick  and  round.  It 
runs  up  fingle  a  little  Way,  and  then  divides  into 
two  main  Branches ;  each  of  thefe  foon  after  di¬ 
vides  into  two  more,  and  thofe  again,  each  into 
two,  in  the  fame  Manner.  The  whole  Divifion  is 
parried  on  thus  in  a  dichotomous  Manner,  as  in 
fome  of  the  Sea-plants ;  and  the  Top  Branches, 
¥/hich  are  very  numerous,  are  extremely  mi¬ 
nute, 
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nute,  and  are  not  cluttered  together,  but  ft&nd  re¬ 
mote,  and  make  a  very  elegant  Appearance.  The 
whole  Clutter  of  Plants  on  one  Seed,  make  an 
irregular  and  rude  Appearance,  but  a  fmgle  one, 
viewed  in  this  Manner,  is  an  extremely  pleafing 
Sight :  It  opens  regularly  into  a  greater  and 
greater  Breadth  from  the  fimple  Stem  or  Trunk, 
to  the  extremely  divided  Top,  and  the  Branches 
fpreading  every  Way  equally,  the  whole  Figure 
is  rounded  in  the  Circumference  at  the  Top;  and, 
in  general,  refembles  an  inverted  Cone. 

The  Colour  of  the  whole  Plant  is  a  Beauty 
full  pearly  white,  with  a  Tinge  of  a  clear  blue  : 
The  Stem  is  darkett,  or  has  moft  blue  in  it,  and 
the  Tips  or  Extremities  of  the  Branches  are  quite 
white  :  The  whole  is  of  a  tolerably  firm  Texture, 
but  its  Surface  appears  ttrangely  lax  and  open, 
the  Cavities  being  more  and  greater  than  the  folid 
Matter  which  divides  them. 

It  will  be  eafily  conceived,  that  when  we  had 
thus  taken  a  general  View  of  the  Plant  in  the 
whole,  by  means  of  a  Magnifier,  capable  to  take 
in  all  the  Furniture  of  the  Seed  at  once,  that  is 
of  an  Area,  fufficient  to  comprehend  twenty  or 
more  of  the  Objefils,  the  adapting  one,  which 
Ihould  take  in  but  a  Part  of  the  fingle  Plant, 
would  give  us  an  Opportunity  of  viewing  that 
Part  much  more  diftin&ly.  On  putting  on  fuch 
a  Glafs,  while  the  Objed  remained  in  the  For¬ 
ceps,  we  were  inftantly  furprifed  with  the  View 
of  fomething  very  ttrange  in  the  Surface,  but 
the  Quantity  of  the  whole  Clutter  of  the  Plants 

C  c  4 
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unluckily  obfcured  the  View.  We  took  off 
a  fingle  Plant  with  a  Point  of  a  finer  Forceps, 
and  in  this,  held  in  a  good  Light,  could  diftin¬ 
guifh  the  whole  Structure  and  Compages  of  the 
Plant  in  a  very  accurate  Manner,  and  the  Objedft 
was  worth  all  our  Attention. 

The  Bafe  of  the  Stem,  which  I  had  obferved 
to  be  darker  coloured  than  the  reft,  was  covered 
with  a  Multitude  of  Scales  of  a  cordated  Figure, 
convex  at  the  Back,  and  {harp-pointed  at  the 
Tip,  and  laid  very  clofely  over  one  another. 
Thefe  covered  the  Stem  up  to  the  firft  Divifion  : 
From  this  Part  upwards  the  Surface  appeared  of 
a  very  different  Kind.  We  could  now  diftinguifh 
that,  what  we  had  before  feen,  was,  indeed,  far 
from  a  continuous  Surface,  and  was  not,  properly, 
the  Superficies  of  the  Trunk  or  Stems  of  the 
Plant  but  its  Fruits  arranged  in  a  Manner  fcarce 
Jefs  fingular  than  beautiful.  As  the  Spaces  be¬ 
tween  thefe  Bodies  were  greater  than  the  Bodies 
themfelves,  we  could  eafily  fee  to  the  real  Sur-? 
face  of  the  Trunks  or  Branches  between  them. 
In  a  larger  Branch,  which  we  firft  examined,  for 
the  whole  Plant,  from  the  firft  Divifion  to  the 
Tips  of  the  extreme  Branches,  is  covered  with  its 
Fruit,  we  could  diftinguifh  the  Branch  itfelf, 
in  the  Form  of  a  Core,  furrounded  with  thefe 
Fruits,  and  forming  a  Kind  of  Centre  or  Axis, 
from  which  the  Stems  or  Pedicles  that  fupported 
them,  departed  in  Form  of  fo  many  Rays.  This 
Core  or  Axis  was  of  a  cylindric  Figure  and  very 
irregular  Surface  :  Its  Colour  white,  and  its  Subr 

fiance^ 
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fiance,  to  Appearance,  tolerably  firm :  From 
every  Part  of  this,  there  ftood,  in  an  horizontal 
Direction,  Numbers  of  fiender  Pedicles :  They 
all  were  arranged,  in  a  regular  Manner,  in  Series 
round  it,  and  each  was  terminated  by  a  Kind  of 
Button  or  Head.  They  were  all  of  the  fame 
Length,  and  refembled  very  exactly  fo  many  mi¬ 
nute  Pins  ftuck  all  round  the  Stalk  by  fome  care¬ 
ful  Hand,  with  the  Pleads  all  of  a  Size,  and  all 
at  an  exactly  equal  Diftance  from  the  Centre. 

The  Pedicles  are  fine,  beyond  Expreffion ; 
their  Colour  is  a  pure  white;  their  Surface  fmooth 
and  glofiy,  and  they  perfectly  refemble  fo  many 
fine  Threads  of  a  glutinous  Matter,  drawn  out 
by  touching  it,  and  then  gently  pulling  back  the 
Finger.  At  the  Summit  of  each  flood  the  Head 
of  a  very  fingular  Figure  :  It  was  the  fame  in 
all,  without  the  leaf!  Variation :  Its  Figure,  at 
Sight,  appeared  round  ;  but,  on  a  clofer  Exami¬ 
nation,  each  was  found  to  be  compofed  of  four 
Parts,  united  at  their  Bafe,  but  not  fo  at  their 
upper  Extremity  ;  they  were  there  diftant,  and 
confequently  the  whole,  when  thus  ftrictly  exa¬ 
mined,  appeared  not  uniformly  round,  but  di¬ 
vided  into  four  diftinct  Portions.  The  Colour  of 
thefe  Fruits,  for  fuch,  or,  indeed,  more  than  fuch 
they  are,  for  they  contain  the  whole  Fructifica¬ 
tion,  was  a  beautiful  pearly  bluilh  White,  very 
exactly  that  which  we  fee  on  fome  white  Silk. 

On  examining  the  reft  of  the  Plant,  we  found 
its  Structure  throughout  exactly  the  fame  :  The 
Heads  of  the  Pedicles  appeared  all  the  Way  of 

the 


394  E  S  S  A  Y  S  in 

the  fame  general  rounded  Form,  only  as  the 
BraMches  grew  fmaller,  their  Pedicles  became 
Blotter,  and  the  Bodies  themfelves  Iefs  divided, 
till  toward  the  Tops,  there  feemed  to  be  no 
Pedicle  at  all,  nor  any  Divifion  in  the  Fruits ; 
but  the  very  Extremities  of  the  Ramifications 
confided  only  of  a  Series  of  thefe  round  Bodies 
fupporting  one  another  without  any  Thing  to 
conned  them,  and  refembling  the  Beads  of  a 
Necklace. 

Such  is  the  general  Appearance  and  external 
Figure  of  this  lingular  and  elegant  Plant ;  there 
could  be  no  Doubt  of  the  Bodies,  fupported  on 
thefe  Pedicles,  being  the  Fruit ;  but  another  Ap¬ 
paratus  became  necefiary  to  the  examining  them 
diftindly.  We  put  together  the  double  Micro- 
fcope  with  a  large  magnifying  Power,  and 
fhaking  the  Plants  over  a  fine  Piate  of  Glafs, 
prepared  for  holding  Objeds  for  Examination 
by  that  Apparatus,  we  procured  a  vaft  Quantity 
of  thefe  Heads  loofe  from  the  Plants,  fome  with, 
and  fome  without,  their  Pedicles. 

This  large  Power  of  magnifying  Ihewed  us 
what  we  had  not  obferved  before,  that  in  the 
Centre  of  each  of  thefe  Pleads  or  rounded  Bo¬ 
dies,  there  ftood  a  little  Tuft  of  Filaments  be¬ 
tween  the  four  Divifions,  and  not  fo  tall  as  to 
reach  half  Way  their  Length.  In  the  lefs  ripe 
Heads,  the  whole  Appearance  was  round,  and 
a  gelatinous  Matter  covered  the  Surface  ;  as  they 
ripened,  this  moift  Covering  vanished,  the  Di- 
yifion  into  the  four  Parts  appeared,  and  this  Tuft 

of 
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of  Filaments  fhewed  itfelf  between  them:  This 
we  difcovered,  by  viewing  feveral  of  the  Heads 
along  the  larger  and  fmaller  Branches,  and 
viewing  them  in  a  more  or  lefs  ripened  State,  It 
was  not*  without  fome  Difficulty,  that  we  found 
Means  of  examining  this  Tuft  of  Filaments 
with  any  Degree  of  Precifion :  At  length,  we 
found  one  of  the  Fruits  in  a  riper  Condition  than 
any,  and  in  the  Center  of  this,  could  very  accu¬ 
rately  obferve  the  Filaments :  They  were  eight  in 
Number ;  their  Colour  yellowifh,  their  Figure 
pyramidal,  and  their  whole  Surface  dully,  or 
covered  with  a  fine  Powder.  Whoever  has  ob- 
ferved  the  Cone  of  pyramidal  Bodies,  which  is 
difcovered  on  taking  of  the  Calyptra  or  membra¬ 
nous  Covering  from  the  Heads  of  any  of  our 
common  Modes,  has  feen  an  exadt  Refemblance 
of  thefe  Bodies  ;  only  that  their  Situation  is  dif¬ 
ferent  :  In  that  Cafe,  they  Hand  wide  at  the 
Bale,  and  are  collected  in  a  Point  at  the  Top,  in 
Form  of  a  Cone  ^  in  this,  they  Hand  dole  or 
nearly  fo,  at  their  Bafe,  and  divide  at  the 
Tops. 

While  we  Were  looking  at  thefe,  an  Incident 
gave  us  a  very  happy  Opportunity  of  feeing 
their  Ufe  and  the  Manner  of  Impregnation  of 
the  Plant,  which  is  different  from  all  that  I  have 
feen  in  any  Vegetable,  either  of  the  larger  or 
minuter  Kind.  In  all  thefe,  the  Anthers  fhed 
their  Contents,  and  the  Capfules  receive  them 
whole,  and  never  burft  till  tile  impregnated 
Seeds  are  ready  to  be  difeharged.  Jn  this,  the 
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Capfules  open  and  difclofe  the  Rudiments  of  the 
Seeds,  in  order  to  their  receiving  their  Impreg-  ' 
nation. 

While  we  were  bufied  in  examining  one  of  the 
Clufters  of  Stamina  in  the  Middle  of  the  Head, 
we  were  furprifed  by  the  bu riling  open  of  one  of 
the  four  Divifions  that  furrounded  it.  This  ap¬ 
peared  at  firft  the  Work  of  Accident ;  but  we 
foon  faw  it  otherwife :  The  Opening,  by  which 
it  had  fplit,  was  a  perfedlly  regular  one,  in  a  lon¬ 
gitudinal  Direction  down  the  whole  Divifion  *, 
and  the  two  Sides  had  receded  violently  from  one 
another,  and  flown  back  to  a  great  Diftance.  In 
this  Motion  their  Edges  had  neceffarily  ftruck 
againll  that  Side  of  the  Tuft  of  Filaments  which 
was  neareft,  and  the  Concuflion  had  diflodged  a 
Quantity  of  Powder,  which  obfcured  the  View 
for  fome  time.  When  this  Duft  had  fo  far  fuh- 
fided,  that  we  could  again  fee  with  a  fufficient 
Diflindlnefs,  we  could  perceive  that  the  Cavity, 
difcovered  by  the  burfting  of  the  Lobe  of  the 
Head,  was  filled  with  round  and  green  Seeds ; 
and  that  thefe  were,  in  a  great  Part,  covered  with 
a  yellow  Powder.  On  examining  the  Filaments, 
which  had  been  the  Objedls  of  our  Attention  at' 
the  Time  this  burfting  happened,  we  found  they 
had  fuffered  by  the  Blow  they  received  in  the 
receding  of  the  feparated  Parts  of  the  Head ; 
and  that  the  yellow  Powder,  which  was  fcattered 
over  a  Part  of  the  Seeds  or  Fruits,  or  by  what¬ 
ever  Name  it  might  be  proper  to  exprefs  them, 
was  evidently  fliook  off  from  thefe  Filaments. 

While 
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While  we  were  bufied  in  obferving  this,  an¬ 
other  Quarter  of  the  Head  burfl  exadlly  in  the 
fame  Manner,  and  with  the  fame  Confequences, 
as  the  firft  *,  and  after  this  the  third  and  fourth, 
all  in  the  fame  regular  Direction,  and  all  with  the 
fame  attendant  Circumflances. 

It  was  now  fufficiently  evident,  that  the  Tuft 
of  Filaments  in  the  Centre  of  the"  Head  fuppiied 
the  Place  of  Stamina,  fupporting  Antherse,  filled 
with  an  impregnating  Powder,  or  Farinas  ;  and 
that,  contrary  to  the  Nature  of  all  other  known 
Plants,  the  Receptacles  of  the  Seeds,  or  Female 
Fructifications,  burfl  open,  in  order  to  expofe 
their  Contents,  or  the  Rudiments  of  the  Seeds 
or  Fruits,  to  the  Reception  of  the  Farinas.  We 
flill  were  curious  to  know  the  Structure  of  thefe 
feveral  Parts ;  and  to  this  Purpofe  found  it  necef- 
fary,  tho’  not  very  eafy,  to  difunite  them.  We 
had  a  very  large  Quantity  of  the  Heads  upon 
the  Glafs,  in  different  States  of  Maturity ;  but 
in  all,  the  feveral  Parts  obfcured  the  View  of  one 
another.  We  drew  another  Plate  of  Glafs  gently 
over  the  Surface  of  the  firft,  loaded  as  it  was 
with  thefe  minute  Bodies,  and  fucceeded  as  well 
as  we  could  have  expedled.  On  directing  the 
Eye  down  again  upon  the  Plane,  we  found  we 
had  torn  to  Pieces  a  Multitude  of  the  Heads, 
and  that  their  feveral  Parts  lay  open  to  Invefli- 
gation. 

A  feparated  Clufler  of  the  Filaments  firfl  at¬ 
tracted  our  Attention  :  Thefe  had  been  loofened 
from  their  Place  in  the  Centre  of  the  Head,  and 

two 
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two  of  them  were  difunited  from  the  reft,  and 
lay  at  a  Diftance  from  one  another.  The  fix 
that  remained  together,  ffiewed  us  very  happily 
the  natural  Pofition  and  Arrangement  of  them  all 
in  the  Head:  Thefe  formed  a  hollow  inverted 
Cone.  The  Bafe  of  each  Filament  was  thickeft, 
and  from  this  it  became  gradually  thinner,  and 
turned  outwards.  When  we  had  feen  thus  much 
of  the  Pofition,  the  Form  remained  to  be  in¬ 
quired  into ;  and  this  was  much  better  to  be  feen 
in  a  fingle  Filament,  and  with  a  more  powerful 
Apparatus. 

On  direding  the  Eye,  thus  afiifted,  to  one  of 
the  loofe  and  fingle  Bodies,  we  found  it  of  a  py¬ 
ramidal  Figure,  annulated  all  the  Way  up  the 
Surface,  thickeft  at  the  Bafe,  and  very  fharp  at 
the  Point.  The  ground  Colour  we  could  perceive 
was  a  deep  Orange  Scarlet  *,  but  this  was  rendered 
paler  by  certain  regular  Bodies  of  a  lighter  Co- 
lour,  which  were  difpofed  in  a  regular  Manner 
all  over  the  Surface.  It  is  the  Cuftom  of  Na¬ 
ture,  in  general,  to  lodge  the  Farina  Fascundans 
of  Vegetables  in  Capfules,  called  Antherae, 
which  are  fupported  on  the  Summits  of  certain 
Filaments,  called  Stamina,  and  ufually  have 
their  Place  in  the  Centre  of  the  Flower.  Thefe 
Filaments,  fituated  in  the  Centre  of  the  general 
Head,  or,  if  it  be  proper  to  call  it  fo,  of  the 
Flower,  in  this  minute  and  fingular  Plant,  were 
true  and  genuine  Stamina  *,  and  their  Office  was  to 
fupport  Antherse,  containing  the  fecundating 
Powder.  But,  as  in  all  other  Refpeds,  fo  in 

this. 
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this,  the  Oeconomy  of  Nature  in  this  Plant  dif¬ 
fers  from  what  it  is  in  all  the  other  known  ones. 
The  pale-coloured  Bodies,  Supported  on  thefe 
Filaments,  are  true  and  legitimate  Anthers;  but 
they  are  not  placed  fingly  at  the  Summit  of 
the  Filaments,  or  Stamina,  but  in  a  kind  of 
fpiral  Line,  ail  the  way  from  the  Top  to  the 
Bottom  of  it.  The  Arrangement  is  very  beau¬ 
tiful  :  It  brings  into  one’s  Remembrance  the 
fpiral  Twirl  of  fome  of  the  Screw-fhells;  and 
the  pale  Straw  Colour  of  the  Antherae  upon  the 
deep  Scarlet-ground,  has  a  very  fine  Effect, 
when  viewed  distinctly :  When  feen  with  a  lefs 
powerful  Apparatus,  the  whole  appears  of  a 
bright  Yellow. 

As  the  Surface  of  the  whole  Stamen  or  Fila¬ 
ment  is  in  this  Manner  loaded  with  the  Antherae, 
the  Blow  given  by  the  Edges  of  the  feparated 
Capfule  of  the  Female  Fructifications  cannot  but 
break  a  great  Number  of  them.  Nature  con¬ 
trives  that  this  fhall  always  happen  at  a  Time 
when  the  Female  Fruits  are  ready  for  Impregna¬ 
tion  ;  and  the  Farina,  discharged  by  the  burfting 
of  thefe  Anthers,  naturally  falls  in  Part  upon 
the  juft  difclofed  Female  Fructifications :  And 
the  Provifion  of  Nature  is  fo  abundant,  that  the 
Portion,  which  thus  makes  its  Way  to  the  Place 
of  its  deftined  Operation,  is  fully  Sufficient  to 
anfwer  the  Purpofes. 

On  examining  fome  of  the  feparate  and  Simple 
Antherre,  we  faw  them  of  a  globular  Figure ; 

and  the  Apparatus,  which  we  now  were  ufing, 
2  being 
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being  of  fufficient  Power  for  diftingui filing  the 
very  Figure  of  the  Farina  itfelf,  we  procured  a 
little  of  it  by  fhaking  and  prefling  the  Plant  on 
a  thin  Piece  of  Talc,  and  found  it  to  confift  of 
regular  Globules,  of  a  flatted  but  fpherical 
Figure. 

The  Form  and  Manner  of  Operation  of  the 
Male  Part  of  the  Flower,  thus  underftood,  it  re¬ 
mained  to  enquire  into  that  of  the  Female  Part, 
To  this  Purpofe  we  examined  feveral  other  Parts 
of  the  loaded  Plate  of  Glafs,  ftill  we  found  one, 

on  which  there  lay  a  great  Number  of  loofe 

* 

Lobes  or  Divifions  of  the  Head ;  and  fome,  in 
Part,  connected  to  one  another.  We  found  that 
thefe,  tho*  they  feemed,  ©n  a  lefs  accurate  View, 
to  be  only  the  feveral  Portions  of  one  and  the 
fame  Body,  were,  in  Reality,  four  diftindt  Cap- 
fules,  of  a  Figure  approaching  to  oval,  all  fixed 
on  the  Summit  of  a  flender  Pedicle,  running 
from  the  Axis  or  Stalk  of  the  Plant  ;  and  that 
the  Clufter  of  Filaments,  which  were  the  proper 
Stamina  of  the  Plant,  did  not  arife  from  any  Part 
of  the  Surface  of  thefe  oval  Bodies,  but  from 
the  Centre  of  the  Summit  of  the  fame  Pedicle, 
on  the  Verge  of  which  they  grew.  Thefe  four 
oval  Bodies  were  joined  to  one  another  at  the 
Bafe :  They  were  in  Contadt,  but  not  joined,  for 
about  two  Thirds  of  the  Way  up;  and,  for  the 
reft,  absolutely  feparate,  and  at  fome  little  Dis¬ 
tance  from  one  another. 

On  examining  one  of  the  loofe  and  diftindt 
ones,  which  had  been  burft  in  the  natural  and 

regular 
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regular  Manner,  we  faw  that  it  was,  in  Reality, 
no  more  than  a  Capfule  of  a  membranaceous 
Subfiance,  and  greyifh  Colour,  ferving  to  inclofe 
a  Number  of  Female  Fructifications.  Thefe 
Hood  in  a  duller,  of  an  oblong  and  nearly  cylin- 
drick  Form  :  They  were  of  a  pale  green  Colour, 
and  very  much  refembled,  in  Shape,  an  Ear  of 
Indian  Corn.  They  were  a  Congeries  of  oval 
and  fo  me  what  deprelfed  Bodies,  arranged  all 
round  and  every  way  about  the  Surface  of  a  thick 
and  regular  Axis,  but  without  any  Pedicles. 
The  Violence  that  had  been  ufed  in  feparating 
the  Parts  of  thefe  Frublifications,  had  difiodged 
feveral  of  thefe  Bodies  from  the  Axis :  Thefe  lay 
fcattered  at  a  Dillance,  and  fhewed  their  true 
Figure ;  and  their  Abfence  from  the  general 
Clufter  gave  us  an  Opportunity  of  feeing  that 
they  were  naturally  difpofed,  but  in  a  fingle  Series, 
round  it :  And  where  they  had  fallen  off,  we 
could  diflinguifii  fome  fmall  Depreffions  in  the 
Surface  of  the  Axis,  into  which  they  had  been 
received. 

The  Globules  of  Farina,  difcharged  from  the 
burft  Anthers,  were  difpofed  at  Random  over 
the  Surfaces  of  many  of  the  feparate  Seed-vefiels, 
for  fuch  thefe  Bodies  truly  were ;  but  in  what 
Manner  the  Impregnation  was  performed,  we 
could  form  no  Conception,  the  whole  Seed- 
velfel  feeming  entire,  of  an  uniform  Strublure, 
and  impervious  on  all  Parts  *,  and  the  Seeds  fe~ 
cured  not  only  from  Injuries,  but,  fo  far  as  could 
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be  feen,  from  all  Communication  with  any  thing 
external  by  it. 

Among  the  inti  re  ones  we  faw  feveral  burft ; 
and  it  cannot  appear  a  Wonder,  that  the  fame 
Apparatus,  which  could  diftinguifh  the  Form  of 
the  Globules  of  Farina,  could  fee  the  Shape  of 
thefe :  They  were  of  an  irregularly  oblong  Fi¬ 
gure,  and  rough  Surface ;  largeft  at  one  End, 
and  a  little  crooked  at  the  other. 

The  Propagation  of  all  the  minute  Plants  of 
this  Kind  is  very  quick,  and  the  Raifing  or  Sue- 
eeffion  of  them  eafy.  The  keeping  up  a  Suc- 
ceffion  of  this  fo  fingular  an  Objedl  for  the  Mi- 
crofcope,  was  much  to  be  defired,  and  it  was 
as  eafily  attained.  We  continued  the  Propaga¬ 
tion  of  it  on  the  whole  Infide  of  the  original 
Pomegranate,  and  on  the  Produce  of  feveral 
others,  by  only  fpreading  the  mixed  Pulp  and 
Seecs  in  fmall  Parcels  on  a  Plate  about  thofe 
Seeds  which  were  covered  with  the  fiourifhing 
Plants.  The  Seeds  are  fo  light,  that  they  were 
continually  wafted  from  one  of  thefe  Spots  to 
the  other  by  the  Motion  of  the  Air,  and  a  new 
Progeny  appeared  in  a  new  Place  every  Day  or 
two.  I  kept  up  the  Succeffion  more  than  a 
Month  *,  and  was  happy  in  that  Time  to  have  an 
Opportunity  of  Ihewing,  to  moft  of  the  People 
of  Abilities  and  Curiofity  this  way,  what  appeared 
to  me  to  be  one  of  the  moft  fingular  Produ&s  of 
the  Vegetable  World, 
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ESSAY  the  Lajl. 

Cn  the  Nature  and  Qualities  of  an  Life  ft  in 
habiting  fubterranean  Waters . 


I  Have  had  Oc  calion  to  obferve,  in  the  Courfe 
of  thefe  E  flays,  that  there  is  hardly  the  lead: 
Portion  of  Matter,  or  the  leaft  Drop  of  a  Fluid, 
of  any  Kind,  naturally  found  on  the  Surface  of 
the  Earth,  that  is  not  inhabited  by  Multitudes  of 
Animals.  The  Stores  of  Nature  are  more  inex- 
hauftibie  than  could  be  conceived ;  nor  do  they 
flop  here  :  1  have  had  Occafion  to  find,  that  even 
the  fubterranean  Regions  are  peopled  as  thickly' 
with  their  minute  Inhabitants ;  that  Waters, 
whofe  Current  lies  at  many  hundred  Feet  below 
the  Surface,  are  as  full  of  Animalcules  as  thofe 
expofed  to  the  invigorating,  and  as  fome  have 
fuppofed  it,  in  regard  to  thefe  minute  Exiflences, 
the  creative  Sun  and  that  Damps  and  Cold,  and 
even  poifonous  Exhalations,  have  no  Power  to 
deftroy  their  tender  Forms. 

An  Account  fent  me,  from  the  Lead  Mines 
in  the  Weft  of  Derby/hire ,  of  a  Water  which  was 
very  troublefome  to  the  Miners,  ulcerating  their 
Legs,  if  obliged  to  ftand  in  it,  and  even  raifing 
Biifters  on  the  Skin,  as  it  dropt  from  the  Roof 
occafioned  me  to  fend  for  forne  of  it  to  I  own, 
to  examine  to  what  fuch  a  poifonous  Quality 
oould  be  owing.  I  totally  mailed  the  expected 
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Difcovery;  but  as  the  Search  after  one  Thing, 
in  natural  Inveftigations,  feldom  fails  to  difcover 
another,  I  made  myfelf  ample  Amends  for  my 
Difappointment  in  the  Mineral  Kingdom,  by  an 
unexpected  QbjeCt  of  the  Animal  one. 

Whether  it  were  owing  to  any  Miftake  in 
taking  up  the  Water,  or  to  what  other  Caufe  I 
do  not  pretend  to  fay ;  but  the  Fluid  afforded 
nothing,  on  the  Analyfis,  that  could  countenance 
the  Opinion  of  its  doing  Mifchief  by  coming  in 
Contadt  with  the  Skin,  or  even  by  being  fwal- 
lowed.  It  appeared  to  be  common  Water,  to  all 
Intents  and  Purpofes,  unimpregnated  with  any 
Particles  of  the  Mineral  Kind,  and  as  fit  for  the 
Purpofes  of  Life  as  that  which  runs  in  our  Rivers. 
It  had  been  taken  up,  according  to  the  Account 
I  received  with  it,  at  a  hundred  and  fifty  Foot 
depth  under  the  Surface,  and  there  ran  in  a  fmall 
Stream  through  a  Part  of  the  Mine,  where  the 
Lead  Ore  was  very  abundant. 

One  of  the  firft  Trials  I  made  with  this  v/as 
by  the  Microfcope,  before  any  Attempt  towards 
an  Analyfis  by  Fire  v/as  fet  on  Foot :  I  v/as 
furprifed,  inftead  of  floating  Salts,  or  Spiculae  of 
any  kind  of  Mineral  Matter,  to  find  Millions 
of  Animals  alive,  and  moving  about  with  great 
Rapidity,  and  in  various  Directions.  I  have  had 
Occafion  to  obferve,  that  the  running  Waters  in 
general  are  not  fo  full  of  Animalcules  as  the  ftag- 
nant :  Vv  nether  it  may  be  otherwife  with  the  fub- 
terranean  than  with  thpfe  on  the  Surface,  or 
whether  thi§  Quantity  might  have  been  taken 
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from  fome  Hollow,  where  it  had  ftagnated ;  or> 
finally,  whether  thefe  minute  Creatures  might 
not  have  been  produced  in  it  during  the  Time  of 
the  Carriage,  (for  it  had  been  between  three  and 
four  Days  taken  lip  when  I  received  it)  I  fhall 
not  determine.  There  now  appeared  a  fufficient 
Number  of  them  to  make  me  doubt,  before  any 
other  Trial  had  been  made,  the  exulcerating 
Quality  of  the  Fluid  ;  and  the  future  Trials  jut- 
tified  the  Sufpicion. 

The  Creatures,  which  were  enjoying  them- 
felves  in  a  Drop  of  it,  which  I  had  placed  under 
the  double  Microfcope,  were  not  all  of  the  fame 
Size.  We  very  rarely  find  any  of  the  natural 
or  artificial  Fluids  of  the  Surface  inhabited  by 
one  fingle  Species ;  and  there  was  all  the  Reafon 
in  the  World  to  fuppofe,  there  were  of  more  than 
one  Kind  here.  The  daffies  I  had  adapted  for 
the  enquiring  after  Mineral  Particles,  were  by  no 
means  of  fufficient  Power  for  the  Invefiigation 
of  thefe  minute  Creatures.  I  put  on  an  Afiem- 
blage  of  much  greater  Power,  and,  under  the 
Affiflance  of  that,  could  very  clearly  difcinguiffi 
what  1  had  fufpedled,  from  the  imperfect  View 
given  by  the  firft  Apparatus :  All  that  had  ap¬ 
peared  in  Life  and  Motion,  at  that  1  ime,  were 
truly  fo ,  nor  were  the  Animalcules,  which  peo¬ 
pled  the  Fluid  in  fuch  Numbers,  ail  of  one  Kind. 
There  appeared,  at  firfh  Sight,  to  be  three  diftinct 
Species  j  and  fomething  in  Motion,  tho5  almofr 
without  any  fenfible  Form,  declared  a  fourth. 
On  adapting  Hill  more  powerful  Magnifiers,  I 
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difcerned  the  minuteft  as  well  as  the  larger 
moving  Atoms  were  real  Animalcules  •,  and  be¬ 
gan  from  thefe  to  enquire  upwards,  and,  with 
Combinations  of  Glaflfes  of  Hill  greater  and 
greater  Power,  into  the  Forms  of  the  reft. 

Thefe  minuteft  Set  were,  on  a  clofe  Examina¬ 
tion,  found  to  be  the  fame  with  thofe  of  a  like 
Magnitude  which  people  our  common  ftanding 
Waters  *,  and  are,  in  every  Drop  of  Ditch  and 
Pond-water,  the  Food  of  a  Multitude  of  others 
fomewhat  larger.  They  were  mere  inflated  Blad¬ 
ders  of  a  fpherical  Form,  with  fbme  little  Trace 
of  Inteftines  in  the  Centre.  The  next  in  Size  to 
thefe  were  of  the  common  flat  Kind,  with  nu¬ 
merous  Series  of  Legs  under  the  Belly,  The 
third  in  Magnitude  were  of  the  Caterpillar- like 
oblong  F'orm.  All  thefe  I  had  feen,  and  have 
defcribed  already,  as  the  Inhabitants  of  other 
common  Fluids,  in  one  Part  or  other  of  thefe 
Effays.  I  was  afraid,  that,  notwithftanding  all 
the  Promife  made  by  the  firfc  Appearance  of  fuch 
numerous  Objedb  of  Inveftigation,  all  that  would 
be  in  Reality  difcovered  fhould  be,  that  thefe 
fubterranean  Waters  were  peopled  with  the  fame 
Creatures  as  thofe  on  the  Surface :  But  there  yet 
remained  one  farther  Chance  in  the  Favour  of  a 
new  Infedt,  and  that  anfwered  indeed  the  utmoft 
Expeditions. 

The  Apparatus  hitherto  ufed,  though  twice 
varied  for  fuch  as  fhould  magnify  lefs,  yet  took 
in  fo  fmall  an  Area,  that  it  was  but  by  Accident 
we  faw  one  of  the  largeft  kind  of  Animalcules  of 
'  this 
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this  Fluid,  and  then  very  imperfe&ly,  and  only 
as  it  paffed  in  hafte  under  the  Glafs,  but  too 
large  to  be  within  its  Focus.  I  adapted  a  fmaller 
magnifying  Power  ;  and  taking  in  a  larger  Area, 
with  more  Light,  and  a  lefs  limited  Focus,  tho5 
I  loft  Sight  of  one  of  the  minuted  Series  of  the 
Inhabitants  of  the  Fluid,  the  two  next  above  it 
remained  in  View,  though  not  fo  much  magni¬ 
fied  as  to  be  feen  with  perledt  Accuracy.  But 
the  largeft  Kind  of  all,  for  the  obferving  which 
this  Apparatus  was  calculated,  was  feen  very 
diftinctly,  and  fufficiently  magnified,  though  lb 
large  an  Area  was  taken  in  as  gave  us  an  Oppor¬ 
tunity  to  purfue  its  Motion  with  the  Eye.  This 
was,  indeed,  a  finguiar  and  amazing  Creature, 
differing,  in  the  moft  effential  Points,  from  all 
the  minute  Inhabitants  of  the  Sea,  or  of  our 
frefh  Waters,  and  provided  better  than  almoft 
any  of  them  for  catching  its  Prey.  With  all 
this  Variety  of  Apparatus  about  it,  very  little 
however  appeared  on  a  firft  View.  We  could 
only  diftinguifh,  that  fomething  tolerably  large, 
and  fomewhat  opake,  was  performing  Motions 
of  various  Kinds  in  the  Water  ;  but  without  the 
lead  Sight  of  the  Manner  in  which  thofe  Motions 
were  performed,  or  the  IVIechanilm  of  Parts  char 
ferved  to  the  Purpofe. 

All  that  we  could  difcover  for  a  long  time 
was,  that  it  was  a  fimple  oval  Body,  of  a 
brownifli  Colour  and  polifhed  Surface,  fomewnar 
thicker  at  the  Back  than  on  the  belly,  and  Oi 
the  Appearance  of  polifhed  Horn.  When  we 
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had  been  almoft  tired  with  the  Obfervation  of  a 
Creature,  in  which  there  was  fo  little  Singula¬ 
rity,  under  this  Appearance  we  faw  one  of  them 
flop,  and  retain  itfelf  fufpended  in  the  mid 
Fluid,  as  a  Kite  does  in  the  Air,  This  .Pofition 
gave  us  an  Opportunity  to  di {cover,  that  the  Horn¬ 
like  Subfiance  we  had  feen  on  its  Surface  was 
really  of  the  Shell  Kind  ;  and  that  the  Creature 
had  a  Covering  of  it,  formed  of  two  Valves,  each 
of  a  femi'OVal  Figure,  and  connected  at  the 
Back  by  a  Hinge,  in  the  Manner  of  the  Mufoles, 
or  Telline  Kinds,  among  the  Shell-fifti,  We 
foon  after  difcovered,  that  as  in  the  Pholas,  fo  in 
this  there  is  a  fine,  long,  and  narrow  Slip  of  a 
fhelly  Matter,  from  the  upper  or  larger  Part  of 
the  oval  to  the  thinner  or  fmaller  End,  and 
ferving  to  cover  a  Fifture  left  by  the  inaccurate 
clofmg  of  the  Edges  of  the  other  two.  We 
had  not  long  perceived  this,  when  we  faw  it  in 
Motion  :  I  am  apt  to  believe,  fome  Attempts 
toward  this  Motion  tirft  fhewed  us  that  it  was  a 
diftindt  Piece,  and  not  continuous  with  the  reft 
of  the  Shell.  It  was  at  length  turned  to  one 
Side,  fo  as  to  fhew  the  Fiftlire  it  had  before  co¬ 
vered  ;  and  from  the  Safe  of  this  Fifture,  juft  at 
the  Hinge  of  this  narrow  Valve,  that  is  very 
near  the  greater  End  of  the  Oval,  there  was  now 
protruded  an  oblong  flefhy  Filament,  in  all  re- 
fpedls  refembling  the  Horn  of  a  Snail  :  This  was 
of  a  white  Colour,  and  feemingly  of  a  flefhy 
Texture,  and  mucous  Surface,  quite  different 
from  the  fhelly  Covering  of  the  reft.  It  became 
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larger  every  Minute,  ’till  at  length  its  Weight 
and  Smallnefs  concurred  in  making  the  Point 
droop  *,  and  it  continued  Fill  increafing  more  and 
more  in  Length,  ’till  that  Point  touched  the  Bot¬ 
tom  of  the  Fluid,  or  the  Surface  of  the  Plate  of 
Glafs. 1 

This  oblong  Body  had  hitherto  appeared  a 
mere  fimple  cylindrick  Filament,  equal  in  Thick™ 
nefs  all  the  Way,  and  truncated  at  the  End:  The 
Extremity,  however,  now  that  it  touched  the 
Glafs,  a  flamed  a  new  Form.  It  extended  to  five 
times  its  original  Diameter,  and  applied  itfelf  all 
the  Way  to  the  Surface  of  the  Plate.  It  did  not 
in  this  State  afiiime  a  perfe&ly  flat  Form  •,  but  was 
elevated  in  the  Middle,  and  feemed  a  hollow 
Cone,  affixed  to  the  Extremity  of  the  flefhy  Fila¬ 
ment  firfl:  feen.  While  we  were  admiring  the 
Arm  Manner  in  which  it  feemed  connected  to  the 
Glafs,  there  appeared  all  round  it  a  Fringe  of  float¬ 
ing  Flairs  :  Thefe,  after  being  vibrated  fome  time, 
were  applied  in  a  regular  Manner  to  theSurface  of 
the  Glafs,  they  formed  fo  many  Rays,  parting  every 
Way  from  a  Centre  ;  and  when  we  came  to  exa¬ 
mine  them  more  ciofely,  each  was,  as  it  were, 
bearded  all  the  Way,  and  furniffied  with  lefler 
Hairs  or  Filaments  on  each  Side,  turning  back¬ 
wards,  and  fixed  as  firmly  to  the  Glafs  as  the 
original  ones,  and  each  of  thefe  alfo  hairy. 

When  thefe  were  all  fixed  to  the  Glafs,  we 
could  not  but  obferve  in  how  Angular  a  Manner 

Nature  had  provided  for  the  retaining  the  Crea¬ 
ture 
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ture  in  its  Place,  during  its  Pleafure*,  and  at  the 
fame  time  giving  it,  by  means  of  this  long  Fila¬ 
ment,  by  which  that  was  performed,  a  Liberty 
of  moving,  even  in  this  State ;  which  thofe 
that  were  fattened  down  immediately,  by  the 
Extremity  of  the  Body,  could  not  have.  We 
doubted  not  but  that  this  was  intended  to  put  the 
Creature  in  a  better  Condition  for  feeding,  than 
it  could  be  in  while  floating  at  large  in  theWater; 
and  we  were  foon  convinced  of  the  Truth  of  this 
Opinion.  The  Manner  of  its  taking  its  Prey  is 
indeed  lingular,  and  varied  in  the  higheft  Degree. 

It  was  no  fooner  perfe&ly  fixed  than  the  Fila¬ 
ment  became  yet  more  and  more  elongated.  Be¬ 
fore  it  began  any  violent  Motion,  or  fhewed  any 
more  of.  its  Structure,  the  Filament  was  at  leaft 
of  five  times  the  Length  of  its  Body.  While 
we  were  looking  on  it,  it  commenced  a  very  fin- 
glilar  Motion :  It  threw  itfelf  circularly  about,  in 
a  violent  Manner  ;  and  looked  like  a  Stone, 
or  other  folid  Body,  tied  to  the  End  of  a  String, 
and  whirled  round  by  a  Child  in  Play.  We  were 
furprifed  to  fee  the  Circle,  formed  by  its  Body, 
altering  continually  in  Diameter  j  but  we  foon 
underftood,  that  this  was  performed  by  means  of 
its  continually  altering  the  Length  of  the  Filament 
by  which  it  adhered  to  the  Glafs,  fhortening  it 
gradually  to  almoft  nothing  at  all,  while  it  con¬ 
tinued  the  Motion  round  and  round  ;  and,  from 
this  fliortened  State,  extending  it  again  to  its  full 
Length,  flowly,  and  by  degrees  in  themfelves 
imperceptible,  tho*  the  Effect  of  the  Whole  was 
fufficiently  obvious. 


Whether 
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Whether  the  Creature  took  in  any  Food,  du¬ 
ring  this  fwift  and  violent  Revolution,  it  is  im~ 
poffible  to  fay ;  probably  it  did  not.  The  Vio¬ 
lence  of  the  Whirl  put  the  whole  Fluid  Scene 
into  a  ft  range  Confufion  ;  every  Thing  in  it  was 
drawn  toward  the  Place  where  it  was  made,  as  a 
Kind  of  Vortex,  and  by  the  gradual  Contracting 
and  Enlarging  of  the  Circle,  the  Body  of  the 
Animal  was  necelfarily  {truck  againft  almoft 
every  Thing  that  came  within  the  Reach  of  it. 
The  fhelly  Covering  of  its  Body  rendered  it  in¬ 
capable  of  receiving  the  lead;  Hurt  or  Contufion 
from  the  foft  Bodies  of  the  others,  with  which 
it  was  thus  brought  into  a  continual  Contadt ; 
but  on  the  other  hand,  their  tender  and  ge¬ 
latinous  Forms  were  undoubtedly  wounded, 
bruifed  or  deftroyed  by  every  Blow.  When  the 

Revolutions  had  been  performed  for  about  half 
a  Minute,  in  the  Compafs  of  which  Time  a 
vaft  Number  of  them  were  made,  the  Creature 
began  to  do  it  more  flowly,  and  in  fuch  a  Man¬ 
ner,  that  every  Thing  it  did  might  be  feen. 

The  State  of  the  Fluid,  now  cut  of  its  vehe¬ 
ment  Agitation,  gave  us  an  Opportunity  of  fee¬ 
ing  a  ftrange  Affemblage  of  Matters  together. 
It  was  {till  in  an  irregular  and  undulatory  State 
of  Movement,  and  appeared  like  the  Body  of 
Water  in  a  fmall  Pond,  that  had  been  agitated 
by  the  fhaking  and  fwaying  a  Boat  from  Side 
to  Side  in  it :  All  appeared  a  Kind  of  Chaos  or 
confufed  Mixture  of  Things;  the  Bodies  of  the 

two  lamer  Series  of  Animalcules  bruifed,  wound¬ 
ed. 
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ed,  and  either  dead  or  languid,  were  feen  rolling 
about  in  a  Variety  of  Directions,  incapable  of 
making  their  Efcape,  and  the  Deftroyer  ftiil 
continuing,  tho5  in  a  faint  and  carelefs  Manner, 
its  How  Revolution,  and  feeding  on  one  or  other 
of  them  as  they  came  in  its  Way.  This  was 
done  by  opening  the  fhelly  Covering  at  the 
thinner  Edge,  as  far  as  neceffary,  and  doling  it 
again  upon  them  in  the  Inftant  fo  that  it  was 
impollible  to  fee  by  what  Means,  or  in  what 
Manner,  it  was  performed. 

It  was  not  long,  however,  before  a  new  Scene 
prefented  itfelf,  and  we  had  an  Opportunity  of 
feeing  a  ftrange  Apparatus  in  the  Creature,  and 
its  whole  Manner  of  employing  its  feveral  Parts 
in  the  collecting  its  Food,  when  he  chofe  to  do 
that,  independently  of  this  rotatory  Motion,  or 
properly  in  Confequence  of  it.  The  Fluid  be¬ 
gan  now,  as  the  Motions  of  the  Animal  very 
little  difturbed  it,  to  be  more  and  more  com¬ 
peted,  and  the  Animalcules  of  the  two  lower 
Series,  which  had  not  been  quite  deftroyed,  but 
only  bruited  by  the  Blows  they  received,  orpof- 
fibly  only  fickened  and  confided  by  the  Motion 
given  them  by  the  Water,  began  to  move  a- 
foout  again,  tho’  not  very  fwiftly.  The  Crea¬ 
ture  now  contracted  the  Filament,  by  which  it 
was  liked  down  to  the  Glafs,  and  drew  itfelf 
nearer,  till  at  length  it  came  quite  clofe.  The 
Confequence  of  the  Situation  of  the  Filament, 
which  had  its  Origin  from  the  Back  of  the  Ani¬ 
mal,  was,  that  the  Belly  was  now  turned  up¬ 
wards. 
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wards.  We  faw  it  inftantly  open  the  two  Valves 
or  Parts  of  the  Shell,  and  dileover  the  flelhy 
Body  contained  between  them.  The  Valves 
were  thrown  back  to  the  greateft  Diftance  that 
their  Hinge  would  allow,  and  the  Body  fo  per¬ 
fectly  covered  them  in  a  few  Moments,  that,  in 
this  Situation,  it  was  not  poffible  to  difcover 
there  were  any  fuch  covering  Valves.  The 
Form  of  the  flefhy  Body  of  the  Creature  was 
now  that  of  a  hollow  Cone  inverted,  very  wide 
at  the  Verge,  in  Proportion  to  its  Length  or 
Depth.  It  would  not  be  eafy  to  exprefs  it  bet¬ 
ter,  than  by  obferving,  that  it  perfe&ly  refem- 
bled  a  common  Limpet  Shell  let  on  its  Top,  and 
viewed  from  above.  The  whole  was  of  a  pale, 
bluifh  grey  Colour.  In  the  Centre,  there  was 
a  Tubercle,  which  opened  tranverfely,  and 
was  evidently  the  Mouth;  and  the  Sides  or 
Verge  of  the  Body  feemed  membranous  and  very 
thin,  and  continually  in  Motion  in  a  vibratory 
Manner. 

The  Creature  had  not  been  long  in  this  Por¬ 
tion,  when  we  diftinguifhed  feveral  oblong  and 
Bender  Filaments,  protruding  themfelves  from 
different  Parts  of  the  Verge,  and  lengthening 
more  and  more  till  they  had  encreafed  to,  at 
leaf!:,  twice  the  Diameter  of  the  Body.  We,  at 
firft,  fuppofed  thefe  to  be  of  the  Nature  of  thefe 
Fibrils,  which  had  fent  themfelves  off  from  the 
Edge  of  the  expanded  Extremity  of  the  Fila¬ 
ment  by  which  the  Creature  fixed  itlelf;  but  we 
foon  found  thefe  were  of  a  very  different  Ori- 

gin. 
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gin,  as  well  as  Ufe.  On  tracing  them  down  to 
their  Infertions,  we  found  thefe  were  not  at  the 
Verge  of  the  Body,  but  that  they  arofe  from 
the  Sides  of  the  Tubercle,  in  which  the  Mouth 
was  fituated,  and  continuing  their  Courfe  ail 
along  the  Body,  extended  themfelves  a  great 
Way  beyond  its  Verge. 

There  were  twelve  of  thefe  Arms  as  they  a* 
rofe  from  the  Tubercle,  but  each,  at  a  fmall  Dif- 
tance  from  its  Origin,  divided  into  two  \  fo  that 
there  were  four  and  twenty  of  them,  as  they 
were  continued  from  the  Verge  of  the  Body. 
Thefe  fpread  themfelves  feveral  Ways,  and 
formed  a  Circle  of  considerable  Extent,  every 
Part  of  which  was  wholly  in  the  Reach  of  one 
or  other  of  them.  The  Creature  lay,  in  this 
expanded  Pofture,  in  Expedtation  of  its  Food. 
The  lefler  Animalcules,  of  whatever  Kind,  fup- 
plied  that,  and  whatever  of  them  came  within 
the  Verge  of  the  Circle  was  inftantly  Seized  by 
one  or  other  of  the  Arms.  Which  ever  Divi~ 
lion  faftened  on  the  Prey,  the  other  all  inftantly 
joined  it  \  and  they  then  drew  themfelves  back 
till  within  the  Verge  of  the  Body ;  the  menu- 
branaceous  Sides  inftantly  clofed  upon  this,  and 
the  Creature  exhibited  no  other  Figure  than  that 
of  a  Purfe  with  its  Edges  drawn  together.  In 
this  Condition,  it  remained  till  it  had  gorged  its 
Prey,  and  then  expanded  itfelf  again,  and  fpread 
its  forked  Arms,  as  at  firft,  in  Search  of  more. 

This  Species  was  kept  alive  with  me  for 
jnore  than  a  Month,  and  I  had  the  Pleafure  ol 

furpri- 
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furprifing  many  with  its  Operations.  Its  Ra¬ 
vages,  I  found  on  Experiment,  were  not  con¬ 
fined  to  any  diftindt  Kinds  of  the  minute  Ani¬ 
mals.  I  have,  at  times,  fupplied  it  from  the 
Water  of  our  Ditches  and  Ponds,  and  it  has 
been  feen  to  feed  as  voracioufly  on  thofe,  as  on 
the  Natives  of  its  own  appropriated  Fluid. 

Such  have  been  the  Difcoveries  of  an  Appli¬ 
cation  to  the  Ufe  of  the  Microfcope  for  a  few 
Years :  Such  are  the  Advantages  of  directing 
our  Refearches,  by  its  Means,  to  uncommon 
Objedbs.  If  Men  of  Curiolity,  inflead  of  con¬ 
fining  themfelves  to  the  repeating  Experiments 
and  Difcoveries  of  others,  would  thus  launch 
out  into  new  Sources  of  this  minute  Life,  they 
would  be  continually  enabled  to  entertain  both 
themfelves  with  what,  to  the  Pleafure  of  the 
Inveftigations,  would  have  the  additional  and 
eternal  Charm  of  Novelty  •,  and  while  they  en¬ 
tertained  themfelves,  would  communicate  more 
and  more  Knowledge  to  the  World. 
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